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More Satellite Notes 


RMAND SPEEZ. inventor of — the 
A Spite planetarium, has been ap 
observa 
work 
Smithsonian 


pointed co-ordinator of visual 


tions of the artificial satellite, to 
with Dr. J. A. Hynek, of the 
Astrophysical Observatory. As announced 
203 of the March 


director of the 


issue, Dr 
Hynek is associate Smith 
sonian’s optical satellite-tracking project 

On 26th, Mai 
a group of leading amateur astronomers 
at Dickinson College, Carlisle, Pa I he 
League 


on page 


February Spitz met with 


committee of the Astronomical 


mentioned last month is’ forming the 


nucleus of a national advisory commit 


tee for visual observations, with — the 


following members 


G. R. Wright, chairman, 202 Roch 
Drive, Silver Spring, Md 
Thomas A. Cragg, 216 W 
Inglewood 3, Calif 

Walter H. Haas, 1203 N 
Las Cruces, N. M 

Fdward A. Halbach 
waukee 14, Wisc 

Rolland R. LaPelle, R. D. 3 

Charles H Saxonburg Rad 
burgh 15, Pa 

Russell ©. Maag. 904 $8 

Margaret W. Mavall. 4 
bridge 8, Mass 

Grace ¢ Scholz HO 
Alexandria, Va 

Phompson 

Ohio 


Piping 
Beach Ave 


Alameda’ Blvd 


29071 S. 52nd St.. Mil 
Meadville, Pa 
LeRoy, 621 Pitts 
Ohio, Sedalia, Mo 
Brattle St Cam 
Mason 


Hall Apts 


Steadman 1282) Fdeehill Rd 
Columbus & 
Clive lombaugh 


Las Cruces, N. M 


635 8 \lameda Blvd 


This committee will enlist volunteers 


and — disseminate observing — bulletins 


amateul astronomers may 


work by 


Interested 


apply for this writing to any 


of the 
mittee 


individual members of the com 


No decision has been made con 
locations of ob 


Smith 


number or 
that 


cerning the 


g 
will form. the 


This 


have 


serving sites 


sonian network cannot be done 


the 
formed 


until volunteers been screened 
and 
Mr. Spitz stated that the opportunity 


contri 


into teams 


for amateurs to make a scientific 


bution is very substantial. But the neces 


sary preparation for the observations, 
the development of observing skills and 
all need continued 


The 


program 


operational procedure, 
enthusiasm for an extended period. 
observers must maintain the 
over months and perhaps years, so that 
those with experience in long-range proj 
ects, such as sunspots and variable stars, 
will be valuable for the 
satellite work. 

The 


servators is 


particularly 


\strophysical Ob 
preliminary 


Smithsonian 
preparing a 
describing observing 
first 
sometime 


bulletin 
for the 


problems 
satellite, to be 
launched during the 1957-58 
International Year The 
bulletin will also outline the procedures 
the 


artificial 
Geophysical 
network 


for establishing observing 
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scan the 


HEN 


moon 


eager amateurs 


nite rpre tative imagination 


stands by to aid their limited 


vision. Rarely is seeing at its best, and 


the wish to find still more is ever present 


So the mind tries to extend the reach ot 
eves and telescopes bevond the seen into 
to overvalue the mean 
Such 


experiences recall Hamlet's crafty remarks 


the unobserved, or 
ing of objects glimpsed recurrent 


about a cloud 


IT he looks like 
a camel, and Polonius replies Lis like 
When Hamlet ventures 
like a 


concede s 


prince comments that it 


i camel, indeed 
weasel, the lord 

‘Backed like a 
is suggested, and 
like a 


Wnagination 


iO Say ‘It is 
chamberlain 
Next a 


the r¢ Spons¢ IS 


whale 
Very 


Way 


weasel.” 
whale 
In a= similar plays 
Hamlet while observers peer at small on 


dim details on the moon or the 


planets 
Big 


This 


and usetul 


just as it supplies lines to make the 


Dipper out of seven bright stars 


assistance may be trustworthy 
psychological awareness mm spotting sky 
as it is described by an amateur 
Colo Dy | R 


nieht 


oddities 
stargazer ot Greeley 
Otoupalik t also mav beguile 


that 


But 
watchers with fantasies others confi 
dently and happily will accept and detend 
for many vears 

lL here 
in their pardonable enthusiasm, will sur 
than a recheck 


in’ Shakespeare’s words 


is real danger that skv hunters 


mise more cool will cor 
Since 
hath 
ablest men mav be 


William Herschel 


roborate, 


such tricks strong imagination 


Even the deceived: in 


fact. Su once thought 
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Hlusions That Trap 


Lunar Observers 


This portion of Mare 
Crisium has been’ en- 
larged from the photo- 
graph opposite to show 
where the lunar bridge 
was thought to be lo- 
cated. The spot is cen- 
tered about 123° inches 
from the top of the 
picture. To the lett of 
it is the formation the 
author suggests resem 
bles a flying eagle. Lick 
Observatory photo. 


that resplendent. lunar crater Aris 


tarchus was an ACTIVE volcano 
angles of illumination 


alter the 


Changes inthe 


ind observation Appearance ol 


lunar scenery somewhat as a kaleidoscope 
redesigns its) patterns. Mountain walls 
Insienifi 


dot 


tonight mays 


Small 


that tower appear 


cant tomorrow craters that 


floors of larger rines under one illumi 


ibsent under others. Long 


marked at 
shifting of light and shadow. A 


nation mav be 


clefts. clearls times, vanish 


with the 
further complication comes from handi 


caps in the earth's atmosphere—air cur 


rents, dust. mist. wisps and veils of cloud 


Obscure or unsteady seeing has a mayor 


influence on the aspect of lunar detail 


Iy it surprising. then, that so many 


dubious things have been seen on the 


moons Among the oddities reported are 
vanishing craterlets and 


black 


masses ol 


snow, hoartrost 


light streaks. grav on areas olf vege 


ind) shadow, moving 
Most. of 
fancies, evoked by imperfect viewing 

\ recent ilusion was John J. O'Neill's 
\pril. 1954. issue 
Mare 


between 


tation 


animals these must have been 


natural bridge see the 


page 205). In the eastern wall of 


Crisium there is a@ mountain gate 


headlands, Promontorium Lavinium and 


Promontorium QOlivium. Because west of 


the mountain gap two ruined rings form 


i bent wall suggesting to this writer a 


flving eagle, this wide exit might well be 
called Eagle Gate. Here, in 1953, the New 
York Herald Tribune science writer, using 
that he could 


a small telescope, believed 


see a natural span uniting the headlands, 


LELAND S. CoPELAND 


He noticed also a light spot west of the 


gap, and this bright area he interpreted 
as illuminated by the setting sun shining 
through under the bridge. 

Just east of the great gate Is an incon 
spicuous ring, whose western wall curves 
to suggest a connection between the head 
lands. Lying in the curve is a perched 


crater. Perhaps these details helped to 


conjure up a span. Also, when seeing is 
poor, the vibrating promontories seem to 
mingle across the chasm. But careful ob 
kagle Gate is 


and night approaches from 


servation when near the 
terminator 
the west—when details should be plainest 
that the bridge only an 


sugvests Was 


other illusion 

This problem was discussed in’ great 
a general meeting of the British 
November. 


said, “The 


detail at 
Association in 
Maloney 
has no existence 


Astronomical 
1954, when F. J. 7 
O'Neill bridge 
the topographical features described 


and 


on radio, and in the press have no coun 
realitv.” Kk. W. Abineri told 
that he studied the bridge area carefully, 


t¢ rpart in 


but saw nothing to suggest the shadow ot 
an-arch. Dr. W. H. Steavenson also ob 
served nothing resembling a bridge. 

To sketch small lunar areas accurately 


FACING PICTURE: The third of a 
series of four sections of the 4.6-day- 
old moon, the first of which appeared 
in February. Mare Crisium dominates 
this region; it is the lunar sea that is 
so prominent on the waxing crescent 
moon, seen in the western sky after 
sunset a few days following new moon. 
Between it and the moon's edge is the 
smaller, irregularly shaped Mare Mar- 
ginis, seen unusually well here. In the 
lower right corner are craters named 
after two strong men of antiquity, 
Atlas and Hercules. Atlas is mostly in 
sunlight; to its right is Hercules, with 
its interior filled with shadow. This 
photograph is enlarged from a_nega- 
tive taken with the 36-inch Lick Ob- 
2, 1938. 


servatory refractor, June 

















Adams Locke, author of the 
1835. 


Richard 


famous moon hoax of 


is dithcult, because they change with the 


movement of light and shadow, and_ be 


cause individual observers perceive them 
This was emphasized by M 


All sket hes 


it seems, Should be viewed with suspicion 


differently 
Gadsen at the same meeting 
When accredited observers disagree about 


large detail, ordinary observers must won 
der what is going on 
ISIN 


Mare 


Goodac re s 


An older example 0 probable 


terpretation is the case of Linne in 
Serenitatis \s sketched in 
The Moor 


ind star of the 


Linneé resembles the crescent 
lurkish flag, a mountain 
irc facing a small round hill. But small 
telescopes reveal only a white patch 


Midler 


deep crater, but 30> vears 


here a 
Schmidt 
Athens 
reported that it had changed into a mere 
Hence 


pe rsuaded that igneous agencies were still 


Lohrmann and found 


later 


the keen-eved selenographen ol 


white spol some astronomers were 


active on the moon. Goodacre later sug 


material coat 
that 


vested that bright volcan 


ing the area reflects so. ethcientls 
when the sun is high all detail is drowned 
Patrick Moore on the 
supplies the one 
change Yet to 


assume that two sele nographe rs made the 


other hand, is 


persuaded that) Linne 


certain case of surlace 


same or similar mistakes is easier than to 


believe that a unique event occurred at 


this single site 
formation. is. the 


\ somewhat similar 


low dim ring, Reiner Gamma, about 18 
Reiner it 


looks 
bright) rod 


miles in diameter, just east of 


self, in Oceanus Procellarum. It 
like an 
as a filament along the 
halo of light 


at times this 


electri vlobe with a 


major axis, and a 
outside of the vlobe But 


nimbus resembles a white 
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parallelogram. Here interpretative imagi 
nation has ample scope for play 

Because of the moon's almost unlimited 
variety, amateurs should not become ex 
find details not included in 


That is to 


cited if they 


selenographic maps be ex 
pected in lunar charts as well as in ter 
restrial Contour maps. Phey also should 
avoid hasty judgments 

In May, 1954, Frank Manning, of New 
Orleans, reported that, through his 20 
inch had 
crack in Piccolomini, the large ring at the 
Altai This 


was subsequently 


Cassegrainian, he observed a 


western end of the range. 


region studied by | 
Russell Smith, at kagle Pass, Vex., and by 
David P Madera, Calif., a 


veteran lunar specialist whose name has 


Barcrott, of 


been proposed for a crater northeast of 
Descartes and Dollond 

Smith watched Piccolomini through his 
reflector, but alwavs was unable 
dark line, 
Among others who have looked 
Walter H. Haas, 


Istronome # and 


16-inch 
to find the nor could he photo 
graph it 
in vain for the crack are 
Strolling 
Carle 


Commented Barcrott: 


editor of the 
Jackson I 


ring Plato 


student of the lunar 
I suspect the observer mistook Petavius, 
cleft, 


He was looking on the 


with its beautiful for Piccolomini 
fourth lunar day, 
but Piccolomini cannot be seen until the 
filth. On the 


crack observable 


, 
Piccolomini is no 
10-inch 


under fair-seeing conditions. Unrecorded 


floor of 

with a reflector 
and not easily 
said for 500 


detail is there, but small 


noticed. The same can be 
other formations.” 

\mong recent examples was the sup 
posed tunnel through an apparent ridge 
on Mare Foecunditatis. As seen on the 
picture below, the Messier 
and W. Hl. Pickering two 


headed comet, whose tail is two spread 


twink craters 


resemble a 


Studying ob 
Nininger, 


ing ravs toward the east. 
servatory photographs, HH. HI. 
and owner. of 


authority. on meteorites 


collections of these 


that a 


one of the largest 


visitors from space, proposed 
meteorite had made the twin by plowing 
through a long hill, forming the fanning 
tail (Sky and Velescope, 
192). 


But if and W. HE Pickering 
were tunnel portals, they should appear 


June, 1952, page 


Messier 


to us as narrow ovals rather than as circles 


or wide ellipses Besides, the “ridge” is 


really a ray, as the Pennsylvania amateur, 
Elmer J. Reese, has pointed out; and this 
ray passes through Messier rather than 


When 


proaches them and = shadows are 


between the twins. night ap 
lone 
even the ray disappears, and the crater 
pair can be seen lying alone on the rela 
tively smooth gray plain. 

In 1835, 
happy victims of the great moon hoax 


Richard A. Locke for the New 
York Sun a serial pretending to describe 


many Americans became the 


wrote 


a remarkable new telescope and the 
strange things it had revealed to Sir John 
South Africa. 


manlike with bat 


Herschel in Among these 


were creatures WINS. 
Much of this story, 
belief in flying saucers is today, has been 
in the Grifhth Observatory’s 


Griffith Observer, tor 


as popular in 1835 as 


reprinted 
publication, the 
1954 


Concerning the 


November, 
origin of the lunar 
craters, | do not believe in the question 
able impact hypothesis, although profes 
sional astronomers, who rarely spare tin 
for the moon, usually favor this suppo 
sition. But, as Patrick Moore pointed out 
in his March article, few modern practi 
cal observers have any use for the impact 
theors 


It was suggested as long ago as 1824 by 


Near the center of this enlargement of a portion of Mare Foecunditatis are the 
twin craters Messier and W. H. Pickering, where H. H. Nininger suggested 
there might be a tunnel. Lick Observatory photograph. 








the German astronomer Franz von Gruit 


huisen, whose name has been given to a 


1O-maiile 
and Sinus Tridum 


ring midway between Aristarchus 


(Gruithuisen also sup 


posed that he had sighted huge fortifi 


cations on our satellite, but there were 


actually only low ridges.) 
But the earth hardly shows any Impact 


craters similar, both in form and. size, to 


Characteristic lunar rings: nor have cavi 


ties sueeestive of early bombardments 


been pointed out among the Paleosoi 


Strata of the Grand Canvon. Other argu 


ments against the impact hypothesis can 
be based upon convex crater floors, cen 
tral peaks, perched and hilltop craters, 
and horseshoe rings: polygonal rims and 
rims with spurs: crater twins, triplets, and 
chains: white spobs, isolated) mountains, 
laccoliths or bubble hills. and the Straight 
Wall: as 


the rugeed 
Aristillus 


well as rings within rings and 


collars ol Copernicus and 
all suggestive of powerlul igne 
ous torees 


In the 


how casy is a bush supposed a 


night as Shakespeare tells us 
bear 
Pruly the moon is another eav deceiver 
Whose telescopic and photographic details 
QOnoe a maker ol 


lenses and mirrors believed he | 


olten may mislead us 


TEEN hac 


discovered a lunar formation indicating 


onl Ee 


ment to try to register a Clatm on the 


even wrote to the federal govern 


SIt¢ 


Moon 


lwo 


strange ‘glimpses of thre 


In the northeastern part of the moon, 
alongside Oceanus Procellarum, are 
these two craters, Aristarchus (left) and 
Herodotus, seen here as modeled by 
Nasmyth and Carpenter. Note the 
rugged country, with cracks and high 
mountains, to the north and east of 
the craters themselves. 


sugeest the dil 


heulties that trouble ob 


} 


servers. One, in the west, is the apparently 


south of Proclus 


that 


variable mountain 


7 


Usually ait. is 


just 
unobtrusive, so richly 


shining Proclus dominates that) region 
hit is approaching 


this peak seems to rise to grand heig 
surroundings 


But when the are of ni 
hits 
dwarf all its 


Glimpse d for the 


and to 


first time, it encourages 
belief that a cataclysm has just occurred 
In the lunar east is another remarkable 


called 


northeast of 


peak, which could be 
Mountain.” It- is 
Schroter’s Valley 


striking of the 


“Star-tip 
situated 
It is perhaps the most 


mountains at dawn, when 


its summit catches the first sunlight. So 


brightly does it shine then that it reminds 


one of a star seen over the lunar limb 


Adding to the pleasing ecilect is the group 
of faint sparks surrounding this glorious 


summit, smaller peaks that catch “the 


morning's first beam.” 


In a word, angles of illumination and 


observation, with changes in the observer's 


atmosphere, will explain many unusual 


details found in) moonscapes. Observers 


should distinguish between fact and taney 


moonlight and moonshine Remember 


that the earth’s small Companion is wate 
less and airless, and while still possible it 
that 


is highly uncertain igneous forces 


should vet be active on a few crater floors 


Here, at least, skepticism is the better part 


of intelligence 





Radio Observations of the Red Shift 


ILHERIO. the red shift) of — the 
spectrum lines of remote galaxies 
that the 


has been observed 


usually interpreted as evidence 
universe is expanding 
by optical methods only. by means of 
last spectrographs attached to large tele 
Now, for the first 


shift of a remote galaxy has been measured 


SCOpes. time, the red 
with radio techniques, by A. FE. Lilley and 
EK. F. McClain, of the Naval Research 
Laboratory, Washington, D. C. 

I he line 


is far 


21-cm. emission ol hydrogen 
too weak in distant galaxies to be 
observed directly with present-day radio 
the 


source Cygnus A offers a special oppor 


telescopes. However, intense radio 


This source is known to be a pan 
298 of the 


tunity, 
of colliding galaxies 
that 


July, 1954, 
tinuous spectrum at microwave frequen 


(see page 


issuc) has a strone con 
Cres. 


If there is neutral hydrogen gas asso 
ciated with these galaxies, on the near 
side of the collision region, then the in 
tense radio radiation would have to pass 
through the neutral hydrogen before es 
Such 


produce 


caping into intergalactic space. 


neutral hvdrogen would then 
an absorption line in the radio spectrum 
But high 


galaxies 


of Cvenus A, because of the 
these 
16.830 kilometers per see 


Minkowski at 
Observa 


speed of recession” of 
observed to be 


W. Baade and R. 
Wilson 


ond by 


Mount and = Palomar 


tories —this absorption line should not 
be at the normal position in the spectrum 
\ red shift of 17,000 kilometers per set 
ond corresponds to a change in frequency 
of about &8E megacveles per second trom 
the undisplaced 2l-cm.-line frequency of 
1120.4 meeacvcles. 

Such an absorption line was sought for 
found by Drs. Lille McClain 
the NRL. radio telescope. 


observations consisted 
lengths, the relative 


and and 


with SO-toot 


Then 


Ing, at 


in compar 
Various Wave 
brightnesses of Cygnus A and Cassiopeia 
\. using the latter source as a standard. 


radio 


Intense 
sky 
permitted alternate observations at per 


two most 


other in the 


nearness of these 


sources to each 
ods of about one hour, a procedure de 
eliminate effects of 
altitude of the 
In general, one 


signed to eround 


reflections. antenna, and 
atmospheric extinction. 
15> minutes: 
the the 


source (a change that required about 10 


source was observed for about 


antenna was turned to second 
to 15 minutes) and the same set of ob 
servations was made: then the first source 


all, 


determinations — olf 


was observed again, and so on. In 
approximately 1,000 
temperature were made. 

The Cygnus source showed an unmis 
takable weakening in radiation tempera 
ture in a band with an approximate half 
width of 850 kilometers per second, cen 
tered at a frequency corresponding to a 


of Galaxies 


recession of about 16.700) kilometers 


This 
trographic data of Baade and Minkowski 


pol 


second. agreement with the spec 


is evidence that the red-shilt isplace 


ment of spectrum lines in very distant 


galaxies is proportional to wave length 


over a range of 500,000 to | in the elec 


tromagnetic spectrum. This result is of 


considerable Cosmological importance 


VELOCITY IN KILOMETERS PER SECOND 
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Radio telescope observations at the 
Naval Research Laboratory, of the 
21-cm. absorption line of hydrogen in 
Cygnus A, show the line displaced by 
the red shift from its normal frequency 
of 1420.4 megacycles per second. The 
ordinates are the observed tempera 
ture of Cygnus A divided by that of 
the comparison object, Cassiopeia A. 
Blue and red means are shown for 
temperature ratios at greater and lesser 
frequencies outside the hydrogen line. 
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Rasalgethi 


“Uranometria” of 1603. 


is the star in Hercules’ cheek, according to this drawing in Bayer’s 
The Kneeler’s feet are toward the north in the sky. 


Courtesy, Houghton Library, Harvard University. 


ISING 
rizon these April evenings is one of 
the 
lations, Hercules, the Kneele1 
brightest 


along the northeastern” ho 


the largest of ancient constel 
Among its 
stars is Rasalgethi, which has 


been known as a naked-eve variable for 


over a century. Its brightness changes 
unpredictably within the magnitude limits 
3.0 and 4.0, in irregular cvcles of several 
months duration 

To observers with small telescopes, 
Alpha Herculis is also well known as a 
beautiful visual double star with a 5.6 
magnitude companion about five seconds 
of are distant from the bright red primary, 
The 


a supergiant of spectral class A125, with a 
2 700 


which is the variable star latter is 


surface temperature of absolute 
The companion is observed to be a yellow 
giant of class GO, with a temperature of 
45,200 


But although this companion appears 


slightly less than the sun’s 
as a single star in even the largest tele 
scopes, the spectroscope reveals it to be a 
system. The lines in- the 
spectrum of the GO 
alternately shift back and forth and indi 


close. binary 


visible component 


cate that there are really two stars revoly 


ing about each other. ‘The velocity curve 


959 
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of the GO star recently determined 
by A. | Mount Wilson 
and Palomar Observatories, and is repro 


radial 


Was 


Deutsch at the 


duced here. Its velocity (line-ol 


motion), as determined from the 


Doppler 


sight 


displacement of its spectrum 


varies by 72 


lines, kilometers per second 
in a period of 51.6 days 

The 
Deutsch for 
the GO 


veiled, 


spectrum lines measured — by 


this purpose all belong to 


star, but they appear hazy or 
were overlaid by 
the 
Speclroscop le 
that the broad ab 


sorption lines of ionized calcium appear 


as though they 
fainter 
binary 


the continuous spectrum of 
the 


noticed 


component of 
Deutsch also 
blended, as if they were produced by two 
stars: the brighter GO component, and a 
fainter star of earlier spectral type, per 
haps 43. If this third member of the sys 
tem of Alpha Herculis is a main-sequence 
Star, Its visual apparent magnitude is 7.7, 
and its temperature about 9,100 
Presumably, the red supergiant and the 
spectroscopic pair are in orbital motion 
around each other, but the period must 
be very long. According to O. J. Eggen, 
the position angle of this wide pair seems 
to be changing by 9/100 of a degree per 


30 SG & 


Herculis 


Orro STRUVE 


Leuschner Observatory 


University of California 


vear, or 360 degrees in about 4,000 years: 
I he 


visual 


this result will be referred to later 


angular separation between the 
components is also presumably Changing, 
an effect: of their 


they 


revolution; at present 


appear 4.7 seconds of arc 
the sky. 


It is therefore easy to separate, on the 


apart on 


slit of the spectrograph, the light of the M 
supergiant from the combined light of the 
GO and 43 components 
ol Alpha 
Deutsch, are seen here 


Typical spectro 


erams Herculis, taken by 
Spectrum T shows 
the GO-43 pair on August 23, 


the GO star was approaching us at 61 kilo 


1954. when 
meters per second. Phe second spectrum, 
also of this pair, was taken on fuly 14 
1954, when the velocity of approach of 
the yellow star was 19 kilometers per sec 
ond. On spectrum THE, obtained on the 
night for the 5 
was 36 kilometers per second toward us 


same Star, its motion 
In the three spectra, these relative veloc 


tices can be easily detected by examining 
the Doppler shifts of some of the lines 
Intensity. 
1250.1 


shifted to 


of intermediate 
the 


For example, 
and 4250.8 
the 


lines at 
are 


iron 


ang 


stroms strongly left 


KILOMETERS PER SECOND 








‘80 270 
MEAN ANOMALY 


The variation of the line-of-sight mo- 
tion of Alpha Herculis B is plotted in 
terms of its mean anomaly (time since 
periastron passage counted as 360 de- 
grees per orbital period). The to-and- 
fro movement of the G-type star is 
caused by its revolution around the 
center of gravity of the binary system 
it forms with the A3 star. Diagram 
from Mount Wilson and Palomar 
Observatories. 

















(violetward) in IT, with respect to the com 


parison lines. In TE they almost coincide 


with the Comparison lines, and in TIE they 


occupy an intermediate position 


But if we examine the strong line of 


neutral calcium at 4227 anestroms. we 


find that it has very nearly the same posi 


tion on all three strips. This line shows 


none of the spectroscopic pair's orbital 


Motion which is indicated so clearls fon 
the iron lines in Land IL. The measured 
radial velocities of the 4227 line on [, Tf. 


and TIT are 40, 40, and 46 kilometers pe 
I hese 
led to 


advances in 


second of approach, respectively 
three observations by Deutsch have 
one of the most exciting 
recent vears lo 


look 


behaviors. 


stellar SPECLPOscopy In 


shall 
different 


understand this, we into the 


causes of these line 


I he 


STATION ALY 


line is) relatively 
V5 and the GO-.13 
orbital mo 


strong calcium 
in both the 
spectra. Tt does not share the 
velocits 
VW 


or the center of mass of the SpECLPoscopl. 


olf the close 


with that of 


tion pair, nor ds Its 


identical either the sti 


pair. Several other such) stationary lines 


are found in’ the same spectra, among 


them a number of strong lines of neutral 


iron, the HE and KO lines of tonized) cal 


cium. and the neutral sodium: lines in the 


\¢ llow 

















In this representation of Deutsch’s 
model of Alpha Herculis, the diameter 
of the red supergiant star is greatly 
exaggerated. Deutsch has assumed that 
the radius of the tenuous shell (outer 
circle) is 1,000 astronomical units and 
that the companion pair is at the same 
distance from us as the M5 star. On 
this basis, the pair is about 700 astro- 
nomical units from the M = supergiant. 


It had already been known, largely from 
the work of W. S. 
ciates at Mount Wilson, that the 
red supergiants 


Adams and his asso 
strongest 
absorption lines of the 
are often peculiar; their radial velocities 
usually show an approach, relative to the 
the weaker 
On spectrograms of very 


velocities obtained from ab- 
sorption lines 
high dispersion, the strong lines are fre 


The 


appear to originate in the star's reversing 


quently double red) components 


layer, for they have the same Doppler 
shifts as do the weaker lines. But the 
violet: Components have Doppler shifts 
suggesting that they arise in) outer, ex 


panding layers of gas which surround the 
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These coude spectra were taken by A. J. Deutsch with the 200-inch telescope (1) 
and the 100-inch telescope (IT and IIL) to record variations in the line positions 


and spectral characteristics of Alpha Herculis. 
spectroscopic pair; spectrum IIT is of the red supergiant. 


Spectra I and IIT are of the 
Courtesy, Mount 


Wilson and Palomar Observatories. 


Most 
mised that these strata extended above the 


reversing laver investigators sui 


surface of the supergiant to elevations of 


about the radius of the star itsell 
We already knew that the red) super 
giant stars are very large. and Alpha 


Herculis is one of the hugest of them. Its 
angular diameter had been measured with 
the Mount Wilson interferometer by F. G 


Pease. who found 0.030 second of are. 


Deutsch suggests that the diameter is 


0.036 second, and that the star's distance 
from us is about 150 parsecs. This would 
make the 


times that of the sun, or some 250 million 


radius of the \W5 star about 580 


miles 
a shell 


deep. surrounding the red supergiant star 


We were thus prepared to expect 


almost) three astronomical units 
itself 
sut we were not prepared tor Deutsch’s 


The 


tionary absorption lines produced by the 


inescapable conclusion: same sta 
shell seen in front of the ALS supergiant 
Are also 
G0-43 


extends at 


found in the spectrum of the 
The shell therefore 


least as far as the distance be 


combination. 


tween the Components of the visual double 


star—nearly five seconds of arc! At a dis 


from us of 150 parsecs, this sepa 


TOO 


Lance 


ration is astronomical units, and it 


may be considerably more if one compo 
nent of the visual pair lies beyond the 
other. 

Even this enormous extent for the shell 
an underestimate, for there is no 
that the 


V5 component ends abruptly at 


mav b 


reason to suppose shell surround 


ine the 
the distance of the spectroscopic pair. It 


may extend several times that far from 


the center of the red supergiant, and. it 
fact, gradually into the 


May, I merece 


dithuse) gaseous medium of interstellar 
space. 
Deutsch’s final 


the following radial velocities, all of ap 


measurements lead to 
proach relative to the sun, and expressed 
in kilometers per second: 
Reversing laver of ALD star $5.2 
Center of gravity of GO-43 pair 38.4 
15.0 
89.5 


Shell in front of ALS star 
Shell in front of GO-43 pair 


These values are believed to be precis 

within 0.1 or 0.2 kilometers per second. 
The reversing layer value is that for the 

V5 star itself; the difference between this 





and the center of mass of the G0-43 pair, 
3.2 kilometers per second, represents the 
orbital motion of the wide visual double 
star. We may assume, from other consider 
ations, that the masses of the 115, GO, and 
13 stars are 15, 4, and 2 suns, respectively, 
making a total of 21 solar masses. Assum 
ing that the linear separation in the visual 
pair is 700 astronomical units, we can 
calculate from Kepler's third law that the 
period of orbital motion is roughly 4,000 
vears, Which is in agreement with Eggen’s 
value for the position angle change of 
9 100 degree per year 

As the table the the 
shell in front of the M5 star are approach 


ing at 45.0 kilometers per second, while 


shows, atoms of 


the star as a whole is approaching at 35.2 
Ihe 
the supergiant at an average rate of 9.8 
If this rate is uni 


shell decreases as 


shell is therefore expanding from 
kilometers per second 
form, the density of the 
the square of the distance from the M5 
there should be consider 
shell before 
pair than in front of 


The stationary 


star. Therefore, 


ably less eas of the seen 
the Spectrosco ple 

the red supergiant lines 
in fact, much 


\15 star, as 


of the GO-413 spectrum are, 
less intense than those of the 
Deutsch’s spectrograms show 

Moreover, the line-of-sight component 
ol tl 
front of the close pair should be smaller 
than that in front of the supergiant pri 
mary. Phe is only 1.1 
kilometers per second (39.5 38.4). But 
presumably this pair is moving away from 


e velocity of expansion observed in 


actual difference 

















The effect of expansion on the den- 

sity of a uniformly expanding shell 

of gas. The density is proportional to 

the square of the fraction r/R, as long 

as the outward velocity remains un- 
changed. 
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May 5-6, 1951, exposure 83 minutes. 


This is an enlargement of part of a Harvard Observatory photograph taken 








At the left, the bright star is Alpha 


Ophiuchi, and Alpha Herculis is centered about 15 inches from the top; they 


are about five degrees 
us (relative to the red supergiant) at 3.2 
shell 
and which as 
ol 1a 4 kilo 
the 


Kilometers per second through the 
the W5 


Its 


centered on star, 


a whole shares motion 


Lheretore true 
shell 


the 


meters pel second 


mean velocity. of alone 


the 


expansion 
GO-A3 
5 55.2 1.3 kilometers per second 
I hie 


n controlling 


line of sight to pair is 
temperature ola 


the 


Vas IS Hnportant 


amount of its) toni 
vation, that is, the disruption of its com 
ponent atoms into ions with positive and 
negative electrical charges. From the rela 
lines of neutral and 


Deutsch 


tive intensities of the 
conclude 
shell of 


\lpha Herculis resembles that in a normal 


could 
the 


ionized calcium 


that the state of tonization of 


stellar atmosphere with a temperature of 
thout 5.000 Sut the shell is much less 
dense than a normal reversing laver. If 
this were the only difference, a much 


lower temperature than 5,000° Could: pro 


vide the observed ionization 
differ 


radiation 


there is another 
I he 


that produces the ionization is 
the 


But Important 


ence ultraviolet stellar 
ereatlhy re 
lave 


duced in amount. In reversing 


i calcium atom receives radiation from a 


solid angle of at least one hemisphere 
but at a representative point in the shell 
the apparent disk of the 
small At 700 
disk of even as big a star as Alpha Hercu 


150.000 of 


exciting star 1s 


astronomical units, the 


lis would cover only | a hemi 
sphere of the sky. Phe amount of exciting 
that this distant atom 


150,000 times 


radiation reaches 


would thus be roughly less 
if the 


the 


located at the 
We 


thre 


atom 
V5 


Saving 


than were sul 


face ol Star describe this 


effect by that radiation — is 


diluted by a factor of 150,000 


The degree of ionization is reduced in 
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apal t. 


North is upward. 


the same ratio, because it is proportional 


to the amount of radiation received. But 


at the same time, at 700) astronomical 


the 
about. | 


shell is) only 


density of the 


100.000 


units 


its value neat star 


| heretore ionization Is the 
the 


to cancel 


SINCE erTeatel 


lower density, these two eflects tend 


out. Consequently, ino a uni 
formly expanding shell the degree of ioni 
the 
central stat 


Alpha Hercu 


lis the lonization 1s produced by the much 


vation remains roughly same, regard 


less of distance from the 


Deutsch believes that in 


hotter but also much smaller 13> compo 


nent of the triple system. Even so, its 


radiation is insufhaient to disrupt any 


ippreciable hydrogen 
The 


Won 


proportion ol 
like 


energe,s 


atoms heavier atoms calcium 


and require less to be dis 


rupted, and they are for the greater part 
Each such atom has lost one 


The 


and iron atoms supply the required num 


once ionized 


electron from its outer shell calcium 






per cubic centimeter. There are about 
30,000 calcium atoms and 10!’ hydrogen 
atoms in the same volume 

The shell 
cubic centimeters, il 
that the 
units. If 


}Qlo 


entire contains some lO 


we assume with 


Deutsch shell’s radius is) 1,000 


astronomical each cubic centi 


contained the total 


1058 


meter atoms, 


would be atoms. But this would 


comprise 108° grams, an cnormous amount 


of matter, more than the combined mass 


of all three stars!) However, Deutsch was 
able to infer from the intensities of the 
stationary absorption lines that the total 
mass of the shell is approximately [025 
erams. 

The only wav to reconcile the high 
density of the ionized material in’ the 
shell with its relatively small mass is to 


assume that the volume is not completely 


filled with gas, but that the latter is con 
centrated mostly in) dense clouds which 
occupy only L028) 108° 10) of the en 
tire volume. Deutsch calls this the “pack 


ing fraction” of the 
the 


sembling 


shell, and envisages 


individual clouds as formations re 


solar) prominences which may 
have been expelled from the atmosphere 
of the M5 star by fields 
tats surface 
Whatever 


palston 


Intense mMacnets 


original cause of the ex 


the 


the 


mav be, velocits ol escape 


from the entire mass of the svstem is only 
six kilometers per second at the rim of the 
shell. Since the 


sion is 4.8 kilometers per second, the mia 


observed rate of eXpan 


terial is) almost) certainty escaping into 
The rate of this escape 
I hie 
exhaust nearly all its present miss it 
the 
stage of such a 
On the 


Deutsch’s estimate of the loss of mass per 


interstellar space 


is 102° grams per vear VID star would 


Conic 


billion vears were it for fact that 


the 
hot 


hot 


supergiant star does 


last that long other hand 


vear is a lower limit: it may well be 10 
or more times greater. If so, the super 
giant could actually be transformed into 
a star of moderate mass within, sav, one 


hundred million years 
There is little doubt 
mous expanding shells surround all red 
Mira Ceti 
But the 


that similar enor 


supergiants, such as Betelgeuse, 


VV Cephei, and many others. 























ber of free electrons—about one million (Continued on page 263) 
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The variations in the brightness of Alpha Herculis during a 13-year interval, 


from October, 1917, to November, 1930. 
and the scale at the left is visual apparent magnitude. 
extended light curve compiled by H. van Schewick. 


The numbers represent Julian days, 
This is part of a more 
From the “Astronomische 


Nachrichten.” 














NEWS NOTES 


ORIGIN OF PLUTO 


Phere are strong reasons for believing 
that the outermost Known planet, Pluto 
was formerly a satellite of Neptune which 
escaped during the formation period: of 
that planet. according to G. P. Kuiper, 
ol Yerkes Mic Donald 


Phe small size and slow rotation of Pluto, 


and Observatories 


as well as the marked eccentricity. of its 


orbit, which intersects that of Neptune 
sugeest an ortein different trom. other 
planets 

On In huiper’s view of the origin of 


(like the other 


into being from a 


the solar system, Neptune 


planets) came larger, 


more diffuse protoplanet, which lost most 


of its mass by evaporation. During this 


decrease in mass, the satellites of Neptune 


would recede trom the planet, and one 


of them could have escaped entirely to 
an independent planet, Pluto. \ 
process ol the kind, 


the case of Jupiter, may explain the Tro 


become 


Sane occurring im 


jan asteroids as escaped Jovian moons 


Dr. Kuiper is publishing a two-part re 
solar 


article on the origin of the 


View 
system, in which he describes these prog 
esses, in- the Journal of the Roval Astro 


nomical Society of Canada, beginning 
with its: March \pril Issuc 

thus originally a not-too 
making one 


revolution 


It Pluto were 
distant satellite of Neptune, 
each orbital 


rotation during 


just as the earth’s moon does, it: should 


same rate of rota 


Recently, Mi. F. 
determined 


retain substantially the 
tion after escaping 
Walker and R. Hardie 

that the rotation period of Pluto is 6.39 


have 


outer 


planet 


davs, the longest for any 





By Dorrit Horrceir 





(Sky and Telescope, January, 1956, page 
121), in agreement with the expectations 
ol Dr. Kuipers theory 

\s for the 
that Pluto's 
from a circle to its present shape through 


unlikely 


( hanege al 


CCCCNUPICIUN, it Is 


orbit) could have 
perturbations by a passing star, especially 


SINCE nearly a 


the orbit of Neptune is 
perlect circle now 

\bout 20 
R. AN 


once a 


vears the Enelish as 


AZO, 
tronomet Lyttleton suggested that 
Pluto 
and that it was ejected through a 
encounter with the other large satellite 
Triton (Sky and Pelescope, May, 1940) 
Dr. Kuiper believes it unlikely that such 


Was satellite of 


Neptune, 


( lose 


an encounter could ever have occurred 


MILOOT RADIO TELESCOPI 


On April 28th, 
radio telescope will be dedi 


America’s largest re 


flector-ty pe 


cated at) Harvard Observatory’s Agassiz 


station, 30° miles west of Boston Its 


mace 


National 


construction has been possible by 


financial aid) from. the Science 
Foundation 

The 60-foot-diameter 
flector focal length of 21 


Made of expanded aluminum mesh, each 


paraboloidal r¢ 
has a feet 
wide, and supported 
8.000 


opening 38 inch 


by tubing, the antenna weighs 


pounds. It is carried by a motor-driven 


equatorial mounting and can be pointed 
toward any part of the sky. The struc 
ture is designed to operate with precision 
in winds up to 25 miles per hour, and 


with less precision up to 45 or 350 miles 


With the 


tele SCOpe 


pe hour reflector in its stowed 


position, the should) withstand 


A model of the 60-foot 
radio telescope nearing 
completion at Har- 
vard’s observing station 
in’ Massachusetts. The 
main supporting pier ts 
tilted to permit the big 
dish to point directly at 
the horizon completely 
around the sky. 
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IN THE CURRENT JOURNALS 


FARLY HISTORY OF RADIO NS 
LRONOMY by George (¢ South 
worth, Scientific Monthly, February 
1956 ‘Are discoveries invariably pre 
dicted by prior theory or experiment 
or are they more often purely acc 
dental or at best based on a good 
hunch? Examples of at least two of 
these three possibilities appear in the 
relatively new subject. radio astron 
omy.” 

FHE CLOUDS OF MAGELLAN—A 


GATEWAY LO THE SIDEREAI 
UNIVERSE. — by Harlow Shapley 
Imerican Sctentist, January, 1956 
“Whatever the evolutionary trend, the 
irregular rich Magellanic 
Clouds appear to possess many charac 


youth.’ 


dust-and Gus 


teristics of 


winds of hurricane torce It has been 
built by DOS 
Niaass 


The retlector 


Kennedy and Co., Cohasset 


will be used in’ connec 


tion with an electronic receiver especially 
designed for observations of the 21-cm 
Simultaneous recordings 


ls, Covering 


hydrogen line 
will be possible on 20 channe 
line 


wave leneths near the hydrogen 
SUMMER INSTITUTE FOR 
SCIENCE TEACHERS 


In an effort to improve science teaching 
particularly in the field of astronomy, the 
National 
ing a summer 
College, Eau Claire 
to July 13th 
primarily faculty members of colleges that 


Foundation 
Institute at Wisconsin State 
Wisc., from June [8th 


About 50 science 


SCIENCE IS Sponsol 


educators 


train teachers, will be instructed 


on Current concepts and techniques of as 


SCICNICE 


tronomy, with special emphasis on ideas 


for science teaching. The institute is also 


open to some high school supervisors and 
teachers, and operators of planetariums 


Mornings will be devoted to Classroom 


lectures. with informal discussions in the 


afternoon, Frequent) observing sessions 


will also be held, emphasizing the many 


uses of small instruments. Participants 


are invited to bring portable observing 


equipment 


The instruction staftl will include as 


Frank k 


tronomers Edmondson, Uni 


versity of Indiana; Freeman D. Miller 
University of Michigan; William H. Pin 
son, Massachusetts Institute of Pech 


nology; and Carl k. Sevtert, Vanderbilt 
Dr. W. A. Calder, 
\enes Scott College, is dire 


University Bradley 
Observatory 
tor of the institute 


Subsistence grants will be 


awarded. to 
those participating: there will be 50° sti 
pends of $200 each, plus an allowance 
Attend 


howeve Yr, 


for dependents when applicable 


ance at the institute is) not, 


limited to those who receive these grants 
Dr. Charles Koelsche, assistant director of 
the institute, Wisconsin State College, kau 
Claire, Wise 


blanks and turther 


can supply application 


information 











ASTRONOMICAL SCRAPBOOK atthe ca one Nee ee 


Mars Ar Its NEARESI tances, diameters, and magnitudes refer 


» (yee LIFE of every regular observer canals. Going back farther by 79-year to the date of nearest approach 
of Mars is markedly atlected by a stages takes us to 1798, when Schroter If, however, we consider — close ap 
cvcle of two vears and two months, the made a long and unprecedented series of proaches of Mars to the carth in the re 


average interval between oppositions of — drawings of the red planet; and to 1719, moter” future, a new picture untolds 
from some vantage pom 


this planet, for it is only during a few when Mars on opposition day, \ugust Imagine that, 


short months, centered on the time. ol 29th, was only 30” from the perihelion far above the earth's north pole. we can 


Opposition, that usetul telescopic obse1 ol its orbit. see the planetary orbits as visible loops 


vations of it can be made The changing In 1719, Mars was assiduously studied From century to century, these orbits are 


° o “ o } 
distance of Mars from the earth causes a at the Paris Observatory by G. F. Maraldi gradually changing in- shape and orien 


variation in apparent size unmatched by with a nonachromatic retractor 34) feet tation, because of the gravitational attrac 


any other of the principal planets. When long. His drawings show the south polar tions of the planets upon one another 


Mars is on the tar side of the sun, its mi cap and considerable dark detail. Phe path of Mars is an ellipse that slowly 


nute featureless disk can appear smaller If we trace back in the same wav the is becoming more clongated, while the 


than Uranus; at a favorable opposition — earlier Counterparts of the most favorable earth’s orbit’ is approaching circularity 


it shows a face about 1/70 as broad as the opposition of this century, that of \ugust Phe longest diameters of both ellipses are 


moon's, as will be the case this September 23, 1924, a tragic sequence of lost oppor eradually turning counterclockwise, and 


If when Mars comes to opposition it is tunities is uncovered. Ino 1845, when meanwhile the angle between the two 


also passing through perihelion, its dis Mars came within 34.7 million miles, only orbit: planes is decreasing 


tance from the earth can be as small as a few desultorv drawings were made, and VIL these changes combine to alter 


34.6 million miles; when opposition occurs in 1766 no instrument) more powerful slowly the least: possible distance of Mars 


at the time of aphelion, Mars does not than a 3i-inch refractor was turned on from the earth at most favorable oppo 


approach closer than 62.9 million miles the planet sitions. Observers in the distant future 


Articles on Mars and every textbook a¢ \fter this year, the next four particu even without benefit of space travel—will 


count tell how the more favorable oppo larly favorable oppositions will come in be able to view Mars at closer range than 


sitions take place at 15- or 17-vear inter the vears 1971, 1973. 1986, and 1988 is now possible. Six thousand years ago 


vals, as in 1877, 1892, 1909, 1924, 1939, Some details of these are given in the 


9 


fol Mars at best could ipproach to D.2 
and 1956. But there is also a much more lowing table, adapted from a more ex million miles, when it was at perihelion 


nearly exact repetition of close approaches — tended list computed by the [talian ama on the day of opposition, with an angu 


” 9 947 , , 
of Mars in a cycle of 79 vears teur Enzo Mora, and published by him lar diameter of 24.7 seconds. By a.p. 3000 


Thus the circumstances of the coming in the Astronomische Nachrichten, 183 Mars at perihelion opposition will be able 
September 11, 1956, opposition will closely 165, 1909. The dates he gives seem reli to come to 33.4 million miles trom us 
match those of the historic return of Sep able within a dav or two, from the few and ity diameter will reach 26.1 seconds 
tember 6, 1877, at which Asaph Hall de checks IT have made. It will be noticed 


tected the two. satellites of Mars, and that the time of closest’ approach may 


\nother effect of the Changing orbits of 
the earth and Mars is that the calendar 
Schiaparelli he van his observations ol the ditter by more than al week from the Cire date ol the Most havorable possible Oppo 
sition is coming later and later in the 
ee vear. Around 4000 B.c. this was June 12th 
The least distances of and by a.p. 3000 it will be September [8th 
our earth and Mars at) | Qur more astronomically-minded descend 
the next eight opposi- ants may then be studying Mars with 


ions. , 
c appliances as undreamed of as the 200 


inch Palomar telescope would have been 


to Copernicus ] \ 


Perihelion a Nearest Millions Diameter 
Yea Opposition hearth of Miles Vaenitude 


104 June 25 July 2 21.9 
1956 Sept. 11 Sepl 7 5 24.8 
1958 Nov. 16 Nov. 8 19.2 
1960 Dec. 30 Dec. 25 56.5 15 


SEPTEMBER ~ 7 
11, 1956 > 
: 1963 Keb. 4 Feb. 3 I} 
<_ — - - - 1 1965 Mi: q Marcl , 
Aon oe i larch § larch 12 62 i 
foQuNOx ~ 1967 April 15 April 21 15 


1969 May 31 June 9 19.5 


1971 \ug. 10 Aug. 12 5 24 
1973 Oct. 25 Oct. 17 j 21 
1975 Dec. 15 Dec. 9 2.5 16.5 
Q7 Oo q) sf 
SEARUARY 1978 Jan. 22 Jan. | l4 
NOVEMBER 4.1963 1980 Feb. 25 Feb. 26 
16, 1958 
y 1982 March 31 April 5 
DECEMBER a ° F 1984 May 11 May 19 
30, 1960 \ 
4 1OX6 July 10 July 16 
° 
1988 Sept 28 Sepl 22 
1990 Nov. 27 Nov. 20 


1993 Jan. 8 Jan. 3 
1995 Feb. 12 Keb. 11 
1997 March 17 March 20 
1999 April 24 May | 
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A Graphic Time Table of Mars 





BIRD'S-EYE VIEW of the close ap are superimposed so” the corresponding Mars) with respect to the equinonr ol 
proach of Mars in 1950 is given by — opposition dates match Mars that) corresponds to the March 
this graphical representation. The heavy In the lower part of the same diagram, equinox on the earth. When the planet 
curve in the upper part of the diagram, the brightness of Mars during its 1956 is) nearest us this year, the Martian 
labeled 1956 and 1957, shows how. the appearance is plotted; the light curve is northern hemisphere is having winter, 
distance of Mars from the carth decreases sharply peaked, as it is in terms of actual and the south pole is turned toward us 
steadily to a minimum of 35,200,000 miles intensity instead of the conventional The orientation of the planet's axis is 
on September 7th, four days before oppo magnitude scale; both scales are shown 9 shown by the series of five drawings, in 
sition, For Comparison, corresponding — at the right which south is at the top. Apparent size 
curves of the Martian distances during Phe Martian seasonal dates are based and phase are also indicated as they will 
1950, 1952, and 1954 are plotted; these on the position of the sun (as seen from be seen in an inverting telescope 
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Iris Photometry of Stellar Photographs 


JAMES Currey, Goethe Link Observatory, University of Indiana 


HOTLOGRAPHS of fields show 
stars of dillerent brightnesses as circu 


lar disks 
result of the 


star 


with differing diameters 


This is a diffusion of light 


in the emulsion outward from the. star's 


image Therefore, photographic images 


stars are many times as large 


of bright 
mnages produced by the 
that 


as the visual 


same telescope, a fact might seem 


it first to be a serious drawback, since it 


limits the resolving power of the photo 
graphs 


In practice, however, the various sizes 


of images turn out to be valuable because 


a simple measure of the diameter of an 


image on the photographic plate gives 


us a quantitative idea of the star’s bright 
Hess 

To measure photographic star images 
like those 
accompanying picture, 


then 


shown highly magnified in the 
we might attempt 


by eve to estimate diameters, rela 


linear scale in a 


tive to a MUCTOSCOpe 


eyepiece or to a series of Cisks of gradu 


ated sizes held near the star images on 


the plate 
used in the past, but they introduce sub 


These methods have been 


jective errors because the eve is unable 


to add up numbers of 
blackened 


Image 


LE thective 


properly the 
pro} 


emulsion grains In a egiven 


image diameters can be meas 


The new iris photometer constructed by the author, as seen by the oper- 


ator. 
cluster. 
pattern. 


In the upper left, the viewing screen shows a star field near a globular 
The oscilloscope is at the right, where it indicates an out-otf-balance 
On the right side of the base, a white plattorm holds star identifica- 


tion charts. The control knobs and other parts are described in the article. -A 
rectangular photographic plate is at left center, placed for measurement of one 
of its images. 
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ured more efhciently by photoelectric 


varying 
then 


means, Which also allow fon 


blacknesses of the images and. tor 


somewhat fuzzy boundaries. The numeri 
cal reading of a photoelectric photometer 
used in this way represents the effective 
and, therefore, the 


high 


diameter of the image 
unusually 


that 


star's brightness with an 


accuracy—second only to achieved 
by letting the starlight fall directly on a 


photoelectric cell attached to the tele 
SCOpe itsell 

Farly photometers operated by project 
ing a small circular spot of fixed siz 
upon the star Imaee, and mcasurimg with 
a thermocouple or photocell the amount 


blocked 


such as the 


of light the star image out of 
These 
Schilt, 


vreatel 


Instruments 
and the 


the beam 


Stetson, the Ross pho 


tometers, gave accuracy than. the 


eve, but their measuring range was lim 


ited by the fixed size of the as well 


as by the fact that the edges of the 


spot, 
largct 
images spilled over the edges of the spot 
of light In addition, the illumination 
furnished by a 
and the 


for thre 


in the spot, which was 


lamp filament, tended to vary, 


measures had to be corrected 
drift in brightness of the 
Modern 


tCCUTACY 


spol 


| 


photometers GIVE mcreased 


and vastly greater range of 
measurement because they adopt a prin 
ciple suggested by HL. Siedentopt in 1935 
Nachrichien, 254, 4) 
iris of variable 


prov ice \ 


[stronomasc hie 


He proposed that an 


diameter be used to spot ol 


varving size into which the star image 


may be placed. The iris is then adjusted 
so the same amount of light passes around 
each star image 


Iwo distinct advantages result) from 


this method. The larger images no longer 
spill over the edges of the iris image 
latter is now always larger than 
the star And the 


measures a fixed quantity of light, thereby 


since the 
Image photocell now 


more uniform performance \ 
further improvement, used in the Astro 
C. Eichner and others 
25, 1947), 1s 


light 


viving 


photometer” by I 
(Astronomical Journal, 53, 
to let the photocell COMpare the 
coming through the iris image with the 
light directly 


the effects of 


from the lamp, removing 


any changes in the bright 
ness of the source. 

\s might be expected, a striking im 
has resulted with 


Sicdentopl’s | iris 


provement in accuracy 


photomet rs that use 





he ee 


principle and Eichner’s beam-comparison 
method. ‘The construction — of 
such photometers as that by H. Haffner 
(Veroffentlichungen der  Universitats 
Sternwarte Géttingen, No. 106, 1953) has 
been made easier by the availability of 
photomultiplier tubes, cathode-ray oscil- 
loscopes, and other electronic equipment. 

The need for an iris photometer at 
the Goethe Link Observatory led me to 
design and build a relatively compact 
instrument that applies these principles. 
It has vears 
and has given surprisingly good perform- 
ance, although materials and parts cost 
considerably less than $300. Its construc 


present 


been in use for some two 


tion required about two months. 

The major components of the instru 
ment are the photometer proper, the 
photomultiplier (RCA) 931-A\ or 1P21) 
with its hearing-aid battery voltage sup 
ply, and a conventional a.c. oscilloscope 
The photometer proper consists of the 
optical system, the iris and its reading 
mechanism, the carriage for moving the 
plate in x and y co-ordinates, the viewing 
screen, the which holds 
these parts rigidly relative to one another 
The 931-A_ photomultiplier tube works 
well enough, but the more expensive 
1P21 offers a slight advantage for more 
The aC. oscilloscope was 


and framework 


critical work. 
put together from a kit purchased several 
vears ago for under $40. 

In the diagram, the relationship of the 
Light leaves a 


optical parts is shown. 
headlamp 


6-volt, 32-candle-power auto 
bulb, powered by a storage battery, along 
two paths. One, the measuring beam, 
passes through the collimating lens, the 
iris, the lower objective lens, and the 
star plate, where the iris image is formed 
on the emulsion. Then the light goes 
through the upper objective to a mirror 
system that permits visual inspection of 


the image on the viewing screen. Part 
of the light goes on through the _ half- 
silvered mirror, field lens, and chopper, 
then falling upon the upper half of the 
photomultiplier cathode (the light-sensi 
tive surface). 
The other, or 
through two lenses and the chopper, and 
is received on the half of the 
cathode. The square wave produced by 
the alternate chopping of the two beams 
is displayed on the oscilloscope screen, 
the square-wave 
line 


monitor beam, passes 


lower 


and a leveling out of 

pattern into a_ straight 
equality of the two beams. Suitable aper 
tures and neutral filters regulate the 
amount of light in each beam to prevent 
overloading the photomultiplier, and to 
permit adjustment of the illumination of 


indicates 


the iris spot on the plate. 

The chopper disk is carefully balanced 
to prevent The chopping 
speed should be as slow as possible, con 
sistent with the interval represented by 
which might 

the 
high 


square 


vibration. 


the persistence of vision, 
setting on 
The 
frequency the 
wave pattern due to the photomultiplier 
(and perhaps to the relatively small fila 
ment of the auto headlamp bulb) may 
then be smoothed out by a suitable time 


limit) one’s 


cathode-ray 


speed of 
tube display. 


noise content in 


constant Capacitor, without at the same 
time the the 
square-wave pattern. 

It was found desirable to the 
phototube to experience a short dark 
period between examinations of the 
measuring and This 
was accomplished by cutting the slots 
in the chopper a trifle shorter than neces 
sary, so that for a short interval no light 
from either beam falls on the photo 
multiplier. The return to dark current 
produces a large negative peak on each 


destroying sharpness of 


allow 


monitor beams. 





VIEWING 
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BEAM 
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& 
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OBJECTIVE { 
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MEASURING BEAM 


N 
irish 


COLLIMATING LENS 








In this diagram of the optical system of the iris photometer, arrows indicate 
how the field illuminator can be moved into the measuring beam for star 


identification. 


The oscilloscope shows an out-of-balance pattern. 


These star images are magnified about 
37 times from a 103a-D plate taken 
with the 36-inch reflector. While large 
images have well-defined boundaries, 
fainter ones fade gradually into the 
plate-grain pattern without becoming 
much smaller. All illustrations with 
this article are from the Goethe Link 
Observatory. 


side of the square-wave plateau, which 
is always present, even when the square 
wave has been leveled off in balancing 
the beams. The peaks are used by the 
oscilloscope internal synchronizing circuit 
to keep the display from wandering, in 
case the chopper motor’s speed is not 
constant. An inexpensive phonograph 
motor can then be used to turn the chop- 
per, since the oscilloscope hold circuit 
has a cueing signal, even when it sees 
a balanced and automati 
cally synchronizes itself with the chopper. 

The framework of the photometer is 
an electrically welded yoke of 4-by-1}-by- 
The inside dimen- 


square wave, 


!-inch channel iron. 
sions of this yoke are 20}-by-17-by-134 
\dded rigidity is given by a 
welded beam at the 
two pieces of the channel iron. 
Attached to the vertical part of the 
framework is the measuring element, 
which consists of a microscope substage 
Che iris opening can 
inch to one inch. 


inches. 


box rear, made of 


iris with I] leaves. 
be varied from 1/16 
\ lever arm eight inches long was rigidly 
fastened to the short lever already present 
on the iris itself. A 30-pound nylon 
monofilament fishing line links the lever 
arm to a small 3-inch-diameter drum. 
The drum carries the iris reading scale, 
a 0-360-degree protractor 10 inches in 
diameter. As the iris opening is varied 
by motion of the lever, the rotation of 
the drum and protractor scale gives a 
highly magnified indication of the iris 
size. The mechanical magnification is 
approximately 50. It was found essential 
to make the protractor mount very light 
and rigid to avoid vibration. The paper 
protractor scale was glued to a light balsa 
wood frame, and the whole was sprayed 
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with a light plexiglas coating to render 


It momstureprool 


Lests of the iris and its reading mecha 


nism showed them to be quite satistac 


tory; there is a very smooth, nearly linear 


magnitude of the star 


I he 


nearest 0.1 


ai lation le tween 


hae ind iris. re iding Iris: scale 


is easily read to the degree 


and these readings repeat within 0.3 


degree Calibrations show that a single 


degree on the scale corresponds to OO] 


to 0.05 magnitude, depending upon plate 


contrast and other factors Thus one is 


able to estimate to O.0OL magnitude i 


some Cases although such results are not 


significant ino view of the much larger 
emulsion 


I hie 


front of the 


CTToOrs 


plate carriage is attached to. the 


lower member of the frame 


work. Guides for its motion in x and 


stainless 


co-ordinates consist of Linch 


drill 


On one 


steel rods with two brass bearings 


single ball-bearing 


I he 


in’ employing 


side, and a 


roller on the othe y and MotuoNs 


ire unconventional fou 


strands of the 30-pound nylon fishing 


line with a tension equalizer. Each strand 


passes iround a inch 


portion of the 1 


drill rod holding the x and co-ordinate 
knobs 


which turned down to 
diameter \ 


that 


and Was 


smoother no 
given by a_srack 
backlash 


to the top of the plate carriage 
that holds the 


inch in 


tion results than 


ina pinion ind there is’ less 


Fastened 
hinged CATTicl cleat 


Is al 


side of the plate in contact with the ex 
tended nosepiece ol the upper objective 


This 


hichner 


resembles the plate carrier used by 
\ small spring supplies an up 
ward lorce ob tive Grams udyusted with 
counterweights 


Tin the 


tomctel 


picture on page 258 thre 


I hie 


within easy 


pho 


is secn in operation essen 


tial controls are grouped 


reach of the operator’s hands near table 


level The x and y knobs are evident at 
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A calibration curve made from 
measurements of known mag 
nitude in the globular cluster M53, 
on a photograph taken with the 100- 


inch Mount Wilson reflector. 


Was 


stars ol 


the sides of the plate carriage base Just 


center of the base, is. the 
knob 


lever for shifting trom. iris Inspection to 


below, in. the 


Iris control and to the right the 


fheld-viewing illumination \ portion of 


the plate seven millimeters in) diameter 


is. projected on a 6-by-6-inch = viewing 


screen, to permit rapid identification of 


fields \ 


side of the 


stars in) crowded projector 


ittached to the under 


plate 


carrier at the right, throws an illuminated 


crosswire reticle: onto a numbered con 


tact print: for identifving stars in) more 
sparsely populated fie lds 
\ typical measurement Consists of the 


brought to the 


following identi 
fied 


Viewing 


operations star ois 


and center of the 


screen thre lever for shifting 
from field illumination to iris inspection 
is carefully 


Phen the 


is turned: and the star cen 
tered in the iris 
knob Is 


indicates 


nae ITIs 


control turned until the oscillo 
two light 
With 
hour can be 


difhcults \ 
Incorporated into the field-iris lever auto 


SCOPE balance of the 


beams, and the iis scale is read 


practice, over LOO) stars an 


measured without switch 


matically turns on the chart and iris 


At the top of this side 
view of the photomete: 
is the viewing screen, 
with the housing for 
the light chopper and 
the photomultiplier 
tube. Below and to the 
left of the circular read- 
ing scale is the iris, 
from which a lever arm 
projects upward, con- 
nected by a fishing line 
to the drum carrying 
the reading scale. 


reading scale illumination at appropriate 
times. 

The photometer has been used exten 
two Vvears to measure 
1O0-inch =Mount 
Wilson telescope, and the 36-inch retle« 
Link Observatory The 


found, as 


sively for about 


plates taken with the 


tor of Goethe 


accuracy of measurement was 


might be expected, to depend. strongly 


on the quality of the image Round, 


sharp, wellexposed images about thre 


magnitudes above limit) gave 


OOLO 


the plate 
probable errors between 0.005 and 


magnituct Untavorable images were 


also tested. Comatic, triangular images 


and images near the plate limit, gave 


ereatel errors, up to O.OLb 


probable 
larger errors arise trom 


I he 
! 


dithculty in centering images in the 


magnitude 
Sale 


wavy each time a measurement is made 


and not from inaccuracies in the pho 


tometer 

In a typical magnitude calibration 
is nearly 
Moderate 
curvature appears for fainter images, and 


then 


chart. as shown here, the curve 


linear for the bright: Images 


increases for the faimtest: stars as 


readings approach asymptotically — the 
Clearplate reading. Decreasing the illumi 
beam enables one 


ol the 


nation in the monitor 


to reduce the curvature calibration 


curves for faint stars by diminishing the 


sive olf the iris image used However 


Increased scatter then appears because of 


the smaller area over which the photo 


multiplier averages plate grain 





PISTTOR FROM HOLLAND 

Swarthmore College invited Dh 
J. J. Raimond, fi 
I he 


short 


has 
director of the plane 
Netherlands, to 
radio 


tardum at Hague, 


VIVE a COuUrSe In ASTPOTLOUIN 


itsothne thiis spring 


March 


is being Completed in 


Sproul Observatory 
He arrived in this Country in and 
the course \prii 
Dr. Raimond planned to conduct a lec 
talking 


21-cm 


ture tour either on radio as 


line or on the 
week ol March 


tronomy of the 
Crab 
md in 

Votive 
astronomical 


nebula, in the last 
\pril 

in’ both professional and ami 
Holland 
Hemel 


astronomical 


teu circles) in 
chief editor of 
Dutch 
periodical and president of the Nether 
and \s 


from 


Dr. Raimond ts 
en Damphkring, the 
\Mete orology 


lands Society for 


will home 


Mav T&th 


tronom He return 


New York on 


MICROFILMS AVAILABLE 


Observatories, libraries, and individu 
als desirous of obtaining microfilm edi 
tions of Sky 
IX through NIV may procure them trom 

Microfilms, 313 North First 
Arbor, Mich. Lhe 
Xx, X, and ME as $50 
Xt, CEE, XIV, 


Orders should be sent directly to 
Microfilms. 


and Pelescope for volumes 
Universit, 
St Ann 


volumes 


price for 
each; 
for volumes and $1.60 
each. 


University 





3y actual weighing, the great Ahnighito meteorite is now known to have a mass of 34 tons. 
Photographs by the American Museum-Hayden Planetarium. 


THE AHNIGHITO WEIGHS IN 


Hk LARGEST meteorte on exhibit 
mvwhere m the world is the Ahnig 
aothe Amertcan \useum-Havyvden 

metarium mm New York City This 
reat mass of trom and nickel is 10% 10” 
lone, 7’ 2” high. and 5’ 6” thick; the only 
other meteorite Known to be larger ts 
the Hloba West which still lies partly 
buried where ait fell near Groottontein, 
Southwest \trica 

How much does the \hnighito weigh? 
Until very recently. there were only esti 
Mates Lneineers of the Loledo Scale 
Company designed and built a scale for 
thre spect Purpose ol weighing the 
Ohant meteorite On February 14. 1956, 
the \hnighito was lowered onto the 
scale, and its weight was read as 68,085 
pounds, or a litthe over 34 tons. Scales 
and meteorite will form a permanent 
Havden Planetarium exhibit, to — be 
opened to the public this month. 

Previous estimates of the weight of 
the Ahnighito had ranged from 365° to 
100 tons. Some of the figures were mere 
euesses; others were obtained through 
multiplying the approximate volume by 
the density of iron—500 pounds per cubic 
loot—as described by C. C. Wylie in Sky 
and Tele scope, November, 1950, page 3. 
Phe actual measurement shows the un 
certainty of weight estimates of an irregu 
larly shaped mass like the Ahnighito. 

The original site of this meteorite 
was Saviksoah Island, off Cape York in 
northern Greenland, where Robert’ E. 
Peary found it in 1894.) Eskimos had for 


vears pounded flakes of iron from the 


meteorite, for cutting edges of their har 


sites of thre 
told ol i 


whose 


In T8977, Peary with much in PROF His guide to the 


poon polnlts 
difheulty removed the Ahnighito, and three. recovered meteorites 
brought it by ship to New York fourth, much larger fragment 


Iwo other Cape York meteorites exact position had been forgotten I his 


weighing 1.000 and 2.500) pounds, had fourth meteorite, if it exists, still awaits 


been brought to the museum by Peary recUscovery 


Mrs. Marie Ahnighito Peary Stafford, daughter of the explorer and last surviving 

member of the expedition that brought the meteorite to the United States, 

watches the weighing-in of the Ahnighito with Warren Hem, engineer of 

the Toledo Scale Company. Standing on the platform scale, a planetarium 
visitor will be able to read his weight added to the meteorite’s. 
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Amateur Astronomers 


JUNIOR CONVENTION HELD IN CHICAGO 


N January 15th the 


Astronomical 


Chicago Junior 
was host to a 
held at the Adle1 


Kighty-three amateurs from 


Society 


puro? convention 


Planetarium 


seven. junior clubs in three midwestern 


States regist red 


Chicago 


clubs 
Astro 
Township 


Besides other ITilinois 
the Sirius 
Niles 
\stronomical Society, the Tree Towns As 
and the Danville Astro 


\lso in attendance were 


represented included 


nomical Society, the 
tronomical Club 
nomical Societs 

juniors from clubs in Indianapolis, Ind 
Detroit, Mich 

Cecily Resnik, president of the Chicago 


ma 


lub, opened the convention and intro 
Albert V. Shatzel, assistant director 


who 


duced 


of the planetarium welcomed the 


MIAMI CONVENTION NOTES 


pate agar for the general 
convention of — the \stronomical 
Leagi held in Miami July 2nd 


is now open, and a considerable 


r to be 
to 4th 
saving can be effected by delegates who 
register promptly 

Until May Ist, the registration fee will 
May Ist to 


$2.00; and on 


be S1.00 per person; from 


July Ist, inclusive, it is 
July 2nd, when the convention formally 
$3.00. Until July Ist 


entire 


ope ns, it becomes 


however, the registration for an 


family will be only $3.50; family registra 


tion rises to 55.00 on July 2nd 

Checks for registration should be made 
pavable to the Miami Astronomical Con 
vention Committee and mailed to the 
Convention, c/o 


Hotel 
time, 


Astronomical League 
McAllister Hotel Miami, Fla. 
reservations can be at the 


sent Same 


but need not be 

Phe convention headquarters will be 
at the McAllister, which is the’ third 
Florida, and 


Flagler St 


is situated 


The 


hotel in 
Blvd 


large st 


at Biscayne and 


The skyline of the city 
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delegates. Information on each group's 
activities was exchanged 

Erik Zimmermann gave a paper on 
making a solar observing screen; Rudolph 
Robert 


the 


Schild on the changing sunspots 


King on methods of determining 
speed of light; and Bernadette Londak 
on white dwarf stars 
The front 


Ewing pointing out the equations illus 


cover picture shows Larry 
trating the paper he and Keith Cleveland 
(fifth 


reactions that produce the sun’s light and 


from the left) gave on the nuclear 
heat 
the 


planetarium lec 


The delegates concluded conven 


tion by attending the 
ture, “Skies Down Under,” and a special 


demonstration of the Zeiss projector 


hote | 


S7.00 


minimum rates. are $5.00 per 


day single double, and $3.50) per 


day per person in dormitory-type family 


rooms holding four to” eight 


peopl 
These special rates will prevail for the 


delegates for a week betore and after 


the convention 
On 
meeting of the 


Sunday, July Ist, there will be a 


council of the Astronomi 
cal League, exhibits will be set up, there 
an informal get-together for early 


registration desk will be 


will be 
arrivals, and a 
open 

\t the opening convention — session, 
scheduled for 10:30) Monday 
secretary, Wilma Cherup 
roll call of 


Brief written reports should be 


Morning 
the executive 


will conduct the annual 


SOCIETIES 
sent to her for this purpose and for in 


clusion in the Proceedings of the conven 


tion There will be reports of officers 


and section chairmen. Papers on lunat 


and planetary observing will be given 
Monday 
group photograph at about 3 p.m 


Dr. Harlow Shapley 


afternoon, followed by the 
Phen 


chiet 


early 


will be the 


speaker in a session on the frontiers of 


astronomy There will probably be field 
trips to local observatories on Monday 
evening 

I he 


will he 


region 
3rd 


meeting of the Southeast 
held 


\ session. for 


TPuesday morning, July 


papers on observing will 
begin the day for the eeneral convention 
officers and re 


followed by clection of 


ports of regional Chairmen. \ high point 
of the program will be reached on ‘Tues 


when G. R. Wright 


be chairman for a session on observing 


day afternoon, will 


the artificial satellite Later, there will 


be a period for talks by junior astrono 
Astronomical award 


mers I he League 


will be made at the convention banquet 
and a star party, with the public invited 
is scheduled for later that evening 

Wednesday's program includes a pane] 
discussion on club proyects and one or 
Instrumentation I he 
that 


will bye dis 


two sessions on 


convention will adjourn during 


afternoon, and exhibits 


mantled 
Thursday morning earls 


Way require 


rising by many delegates 
West 
followed by a trip to Havana and 
( uba I hese | 


propose qd 
would then 


if plans for a 


trip to hey materialize, possibly 
to be 
other points in 


CNCUPSIONS occupy partici 


pants until July 7th or 8th 


AMATEUR MEETINGS IN MAY 
Northeast 


League and_— the 
Variable Star 
within 60 
will take 
University, Hamilton 
Cornell Uni 


May 
\stronomical 


On 18-20, the region 
ol the 
American Association ot 


will hold 
each other I he 


Observers meetings 


miles of first 
place at Colgate 
No 9 


versity, 


and the second at 
Ithaca, N. ¥ 

Further information about the regional 
Hamilton may be obtained 
Northeast. re 
Lane, Mc 
\AVSO 


procured by 


convention at 
secretary of the 
Kaler, Valley 

Details of the 


from. the 
James B 

i ee 
Ithaca 


SOCIELS 


e1on, 
Kownville, 
program at can be 
writing the 


Brattle St., 


headquarters at 4 


Cambridge 38, Miss 


of Miami is a glittering spectacle at night. 








ME cre a. 


THIS MONTH'S MEETINGS 

Chicago, IIL: 
Society, 8 p.m., Adler Planetarium. \pril 
13, Dr. Philip Barnhardt, Perkins Ob 
servatory, “Discrete Sources.” 

Cleveland, Ohio: Cleveland 
Society, 8 p.m., Warner and Swasey 
April 13, Dr. S. W. Me 
Cuskey, Warner and Swasev Observatory, 
“The Milky Way.’ 

Des Moines, lowa: lowa Division, Great 
2:30 p.m., 

\pril 15, 
“Meteoric Origin of Lunar 


Chicago Astronomical 


\stronom 
cal 


Observatory 


Composition ol the 


Plains Astronomical Society, 


Drake 


Robin Brune: 


Mune ipal Observatory 


Formations.” 


Detroit, Mich.: Detroit Astronomical 
Society, 2:30) p.m., State Hall, Wayne 
University \pril 8, Dr. Helen Dod 


son, MoeMath-Hulbert Observatory, “ The 


Sun. 


Geneva, HL: Fox Valley 
Society, 8 p.m. City Hall 
William Siekman, Jr., “Meteor 
Wet Ones.” 


\stronomical 
April 10, 
Showers 


Long Beach, Calif.: Excelsior ‘Tele 
Club, 8 p.m., Menifee Valley Ob 
servatory. April 14, star party, “Thomas 
\. Cave, |r., to Mars.” 


SCO pt 


“Preview 


Lorain-Elyria, Ohio: Black River Astro 
Society, 8 Elyria YWCA 


nomucal pm, 


ST. PETERSBURG, FLA. 

The State of Florida has appropriated 
funds for the addition of a science build 
ing at the yunior college in St. Petersburg. 
lo help the college obtain a 16-inch r¢ 
lector for the planned observatory and 
a projector for a proposed planetarium 
the St Club 


embarked on fund-raising activities. In 


Petersburg \stronomy has 
cluded among these was a public showing 
of the film, “Looking Through the 200 
inch and Other Great Telescopes,” with 
Ruroy 


the accompanying lecture by Di 


Sibley, a member of the club 


OHIO TURNPIKE AMATEURS 
Ohio 

reduced 
that 
prompted four astronomical societies to 


the 
considerably 


Turnpike 
travel 


Completion — of 
which has 


time between parts — of state, 
meet informally on January 25th, at the 
Great. Lakes service plaza on the new 
highway. Representatives came from the 
Black River Astronomical Society of 
Lorain-Elvria, the Astronomy Club of 


\kron, the Mahoning Valley Astronomi 


cal Society of Warren, and the Youngs 
town Astronomy Club. 

Ihe idea for this group gathering, 
informally called the Ohio ‘Turnpike 
Amateur Astronomers, originated with 
Kenneth Walker of the Black River 


society, when he realized the closeness of 
the four societies because they are located 
near the turnpike. His society set the 
time and place of the January meeting, 
that 


1th; 4 


successtul two more 


On May 


which was so 


are planned get 


eRe, eaten oe r ‘ . 4 


\pril 18, “Astronomy 


in Navigation.” 


Joseph Sandbot« 


Marietta Astronomical 
Cisler Terrace \pril 
Sandt, Marietta College, 
Warren 
Planet 


Marietta, Ohio: 
Society, 7:30 p-m., 
29, Dr. John I 
“The Expanding Universe”; D1 
G. Steel, Marietta College, “ The 
arth.” 


Montreal 
Society ol 


Montreal, Canada: Centre, 


Roval Astronomical Canada, 


8:15 pam. Macdonald) physics building, 


McGill University. April 12, E. E. Brid 
gen, “Our Stellar System and External 
Stellar Systems.” 

New York, N. Y.: Amateur Astrono 
mers Association, 8 American Mu 


p.m. 
scum of Natural History 
“The Story of 


\pril 4, motion 


picture, Palomar.’ 


Springfield, N. J.: Amateur Astronomi 
County, 8 
Regional High School. April 27, 
M. Chamberlain, Hayden Planetarium, 
“New Man-Made Earth Satellites.” 


cal Society of Union p-m., 


Jose ph 


Washington, D. C.: National Capital 


\stronomers, 8:15 p.m., Commerce De 
partment auditorium. April 7, Dr. Mil 
ton W. Rosen, Naval Research Labora 
tory, “Project Vanguard—Placing — the 
Satellite in’ Its Orbit.” 

acquainted meeting will be held in 
\kron, when each society will present 


a survey of its activities, membership, 
equipment, and future programs \n 
will be in August 


other conterence 


WHITTIER, CALIF. 
third 
\stronomical Society plans 


entering its year of activities, 
the Whittier 
an extensive program for observing Mars 
the two main meteor this 
An 8-inch, {/12.5 Springfield 
reflector will be the principal instrument 


for Mars, in addition to 


and showers 


summet 
used several 
small retractor. 
hear 


6-inch reflectors and a 


This 


amateur 


other 
Mars 


rates. 


from 
their 
meteor 


society wishes to 


groups to compare 


observations and summer 


Our members are also working on five 
t-inch 


6-inch telescopes and a oftl-axis 


reflector, while a 10-inch is” planned. 
Telescope making facilities are being 
set up in a member's basement, which 


doubles as a lecture room. 

During previous years, the society ac 
quired considerable experience in obse1 
vational astronomy and meteor work. In 
1954 over 4,000 meteors were plotted at 
Lake Arrowhead and at a five-acre site 
near Twentynine Palms, which was pur- 
chased as a permanent observing station. 
In 1955 undertook to 
study all of the Messier catalogue objects. 
\stro 


several members 


This society is a member of the 
nomical League. 

RICHARD N. STURTRIDGI 

8416 Davista Drive 

Whittier, Calif. 
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MIDDLE EAST CONVENTION 


Dr. Joseph Kaplan, chairman of the 
U.S. National Commission for the Inte 
national Geophysical Year, will be prin 
cipal speaker at the Middle East regional 
convention of the Astronomical League 
Mav 4-6 at Washington, D. (¢ Dr 
Kaplan will talk on “Vhe International 
Fron 


on 
Geophysical Year and the Space 
tier. 

Convention headquarters will be in the 
Department of Commerce auditorium 
at I4th St. Ave. N.W 


\ctivities planned include a color motion 


and Constitution 


picture on electronic calculators, an ob 


serving session, and reports on instru 
ments The National Capital \strono 
mers will be host to the convention 


Miss Mabel Sterns, 1833 New Hampshire 


Ave. N.W., Washington 9, D. C., is head 
of the convention committee 
\ new feature on the schedule of such 


a convention is a session for adults work 
ing with juniors 


1L.PHA HERCULIS 
(Continued from page 254) 


ionization of the shell depends on whether 
the supergiant is a single star or a binary 
If the companion is very hot, as in An 
tares, the shell is highly ionized and we 
observe the emission lines of ionized iron 
produced in the shell. If the star is single, 
as in Betelgeuse, the ionization is low and 
corresponds to the temperature of the re 
versing layer of the supergiant itself 

It is probable that in the long-period 
variables the gaseous material expelled 
by the star undergoes at times conden 
These 
would drastically reduce the light of the 


sation into solid or liquid particles 


central star, as explained in my article 
on Mira Ceti (Sky and Telescope, Sep 
These 


ations need revision, however, in view of 


tember, 1954, page 368) considet 


Deutsch’s determination of the approxi 


mate size of the shell and its relative 


“emptiness.” 
Previous 


the conden 


sation process assumed that the shell is 


calculations of 


uniformly at a pressure of about 107 1° 
atmosphere and a temperature of 2,000 
absolute. According to Deutsch, only the 
denser clouds inside the shell contain 101° 
atoms per cubic centimeter; therefore we 
can assume a temperature of 2000° in 
applying the perfect gas law to find a 
pressure of 3 x 10~® atmosphere. 

This pressure is much larger than is 
required for the condensation of carbon 
gas into soot. But the gaseous shell of 
\lpha Herculis consists mostly of hydro- 
gen, and the partial pressures of those 
constituents that are capable of condens 
ing may not be very different from the 
values previously John 
O'Keefe and others, for the smoke clouds 
of such stars as R Coronae Borealis and 
Mira Ceti. Thus it seems likely that the 
light variations of Alpha Herculis are 
caused by changes in veiling within the 


gigantic shell studied by Deutsch. 


considered — by 
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% oan. ore + bette® «. AD wate o 
Six magnifications at your fingertips with 
UNIHEX Rotary Eyepiece Selector 


With the DUETRON Double Eyepiece, 


observers may use the UN! IN teget 


U N | g ¢ RO N The Sun Projecting Gergen permits. group observ ve 
tion and accurate charting of sunspots. 

A UNITRON is Versatile ... Look at all you 

can do with a UNITRON 2.4-inch Refractor! 


JINITRON With the g toca ength, higher 
iment r 4 catior t planetary and lunar image 





feature ire tained with w-power eyepiece 
the | V there are r mirrored surfaces t 
{i Lg secondary ptic t 
diffraction pattern and folding 
the light back n itself with nsequent 
f definitior No wonder then that you 
an see more and do more with a UNITRON 


With Astro-Camera 220, it’s easy to photograph 
See page 281 and the back cover. the sun, sunspots, the moon, and eclipses. 


Both 2.4” models come complete with tripod PRICE LIST OF ACCESSORIES 
and mounting, eyepieces, view finder, sunglass, 
choice of UNIHEX Rotary Eyepiece Selector or UNIHEX Rotary Eyepiece Selector $24.75 
erecting prism system and star diagonal, and 
cabinets for tube and tripod DUETRON Double Eyepiece 23.50 
Mode! 114 with altazimuth mounting and slow- Sun Projecting Screen with UNICLAMPS 9.75 
motion controls for both altitude and azimuth, Astro-Camera 220 with accessories 69.50 
eyepieces for 100x, 72x, 50x, 35x $31.00 down Erecting Prism System 18.50 
$125 4-mm. (225x) Orthoscopic Eyepiece 14.75 
Model 128 with equatorial mounting and slow- 5-mm. (180x) Orthoscopic Eyepiece 14.75 
motion controls for both declination and right 6-mm. (150x) Orthoscopic Eyepiece 14.75 


ascension, eyepieces for 129x, 100x, 72x, 50x 7- 1 . 
35x. ($56.00 down gape Achromatized Symmetrical wuss 


r 
$225 40-mm. (22x) Keliner Eyepiece 14.75 Use the Erecting Prism System for real closeup 
views of distant terrestrial objects. 





UNITRON YrsTiument Division of UNITED SCIENTIFIC CO 


204-6 MILK ST., BOSTON 9, MASS 
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* BOOKS AND THE SKY 4 


THE MOON accompanied by drawings or charts 
y 
H. P. Wilkins and Patrick Moore. The Phere are also photography of exquisit Betw eel 
Macmillan Go.. New York, 1955 388 quality obtained by the late Bo Lyot at 


pages. $12.00 the Pic du Midi, and by E. A. Whitaker 
. ' with the Greenwich 36-inch reflector the 
| NEIL NOW, if you wanted a book Mir. Whitaker has also contributed a very 


in English that gave a complete and 


; valuable lO-page appendix on the princi 
detailed ce scription of the moon's visible | PI | D @e he tm 
ples and methods of lunar photography @ — 





ace, \ , by Ne 
surface, there were the classics by I “ These descriptions include numerous 
S76), G. eCl 1895). and by 
son (1876), I Fly \ } minute details added through very recent REVISED EDITION 
W. Goodacre (1930). ALL three are long ; 
: ; observations, many by the authors as 

‘ ‘ ad, ane wore ‘— — . . 
out of print and hard to fin aE rN visiting observers with the 33-inch refrac By FLETCHER G. WATSON 
over outdated by the activity of recent ob tor at Meudon. This has meant crowd 

i ‘ als ‘ ( ‘ ) } } 1 ) 
{ ‘ | ‘ \ new, enlarged, and thoroughly 
SeTVers Phe appearance of a new book ing out some important older results, but Age ee { igo 
ol this class by two of the best-known ss the writers point out. “Every effort has evised eaimion: Ol is 10NS-popu 
British amateur students of the moon is | book about the asteroids Mets 
been made to render this work supple nieteors. and meteorites whieh move 
ql Ore Ma Eth Ol — Wi Th Tile 
‘ ‘ \ ? 
particularly welcome mentary to other books, and not a mere etween the planets. With the he 
kach author has recently published a ; | | | heal | bie stan tai ta i Gee, 
repetition 0” iready Pecoraes obser at the Man eraphic illustrations 
smatler and more popular book on our “ ' aa 
tellit CHa Scie ie ila Vatlons ind diagrams, the reader will learn 
sale us oores ul o the 00 : ‘ 

: ; : " : ne rige It is unfortunate that each account of a the physical characteristics and or- 
a3 wie in sg “nd , sia lite lunar formation does not have its own bital properties of these various 
wre re, AM \ Our Moon . | | | 
( Pelescope, and kins Ie list of references to published descrip bodies. He will find out how the 

. gy } ’ 
In the January, 1956, issue These more tions and drawings. The serious observer were discovered and how new ones 
eeneral accounts are needed 1 supple has to consult original publications and re beme discovered all the time 
ment their joint treatise, which despite find what his predecessors have done, ot wv both amateurs and professionals 
its size is almost entirely confined to to he visks wastine: his time by 1 peating by techniques both old and new 
‘ ~ < > 
pography what was carried out more thoroughly in Phi usHouL the pages oO} hh OOK 
The greater part of The Moon consists . runs the persistent enquiry into the 
5 the past. This is particularly important ! atte 
Of svstemati descriptions of about SOO of for major craters like Plato. on) which ge and possible origin Of these smal 
the most important craters, mountains, * rodies, and into whatever clues they 
| hundreds of pages have been written, sieg: “Sachi acon Pl ge 
and seas. These accounts range from a which are available in large astronomical tty PEO O The oOMgin oO iit 
' ‘ ve ‘ ‘ ‘ ‘ } 
ie S planetary svstem itself. Importar 
icWielhes Um tO cthnree pages: for Major jt tse if only one knows where to look segneergaes, Ce: - 
lonmations like Plato, and they are often , woukd he a very oreat service to sek pobre aprile he teiep Lut 
= ca Interplanerarv materiais re takel 
nography if the Lunar Section of the = ' j ‘ 
” 5 uly into seeoun Many oppor 
a: aes pyre 
Astronomy Books British Astronomical Association, or the unities for further researeh and 
RADIO ASTRONOMY Association oof Lunar and Planetary study are indicated. This bool 
By J. L. Pawsey and R. N. Bracewell.$ 8.80 Ol ld | Ilisl soit : : ™ , 
are . : . ¢ ‘ ( ‘ r DiIST al he 1 Th? =f je. wm? <1pry 
*AMATEUR ASTRONOMER'’S SCTVETS, WOUT compl tiie pu Sil ! Ww he Tine one-VoOliuMme ve 
HANDBOOK collection of crater bibliographies. of these small members of out 
By J. DB. Sidgwich $12.50 ‘ 
\ valuable feature is the reproduction ~Vetem 


“OBSERVATIONAL ASTRONOMY ay. 
FOR AMATEURS on a reduced scale of Wilkins’ 300-inch 67 halftone illustrat 53 fiew 
Hallto Hills i on Iu 


By J. B. Sidgwich $10.00 map of the moon, in 25 sections, and with Gy 
*THE MOON | | di do.00 
bo i OP. Wilkins and P. A. Moore... ‘$iz60 the addition of some recent revistons 
MYSTERIES OF SPACE AND TIME Phe new scale of about 16 inches to the 
By He P. Wilkin $ 3.50 lunar diameter is sometimes inconven THE HARVARD BOOKS ON 
rooms STAR ATLAS wes iently small, particularly in the crater ASTRONOMY, written by mem 
Elger’s MAP OF THE MOON $ 1.75 : iw Co 
ay rich southern regions, as some 90,000 vers of the Harvard College Obsery 
; features in all are plotted! itory staff, are intended tor all who 
i new, Phe crater nomenclature in’ this book ire Interested in astronomy. Teach 
: ers, § dents d tewrs ke find 
| needs mention. Many names have been rs, students, and amateurs alike find 


them clearly and accurately writ 


th rite for ‘ ‘ f 
HERBERT A. LUFT } introduced by Wilkins and used ins the Spas vritte 
IE Y ob ind abundantly illustrated. Each is 


























se eee N. \ text and map without distinguishing 
Seis : he mature work of an authority 
them from other names internationally 
accepted. Appendix IL lists new desig Other books i ne ee 
g s in this serie: >: 
Amateur I PI s series are 
3 nations for 99 features, of which about ee 
- ’ ’ P 
Astronomers’ Manual two dozen were previously nameless, but By Fred LW NETS 
sy Fred L hipple $4.75 
by Laban Lacy Rice the others are already listed in Blage and ai sa 
Contains a of information gleaned Miiller’s Vamed Lunar Formations > CALAXIES 
t res of definitions; gr , a 
iptions of dozens of. miscellane (1935). Bv Harlow Shapley $3.50 
eee oe ee oe eens | The authors fail to make it clear that 
screened data about the moon, m STARS IN THE MAKING 
p , stars, nebulae, comets, Irs, ete. the new names are actually only proposals eet : : sole 
little t 1 MOUS doc beminners.” @ . : By Ceci il ivne-CGaiposetik nh $4.25 
“This little book 1s a 2 _ lor beginners that do not have ofhcial standing until 
Invaluable to amateurs who do not have , , 5 
iccess to ample library facilities.” approved by the International Astro m> THE STORY OF VARIABLE STARS 
‘The material in this cor act manual 1s Vt \ he { he : By | Casarhall 
excellently arranged, and phabetized where Nomica nion. number of the new Vv Leon impbe 
necessary crater designations proposed by Wilkins ind Luigi Jacehia $3.50 
“This meaty booklet, very modestly priced, 
should be in the hands of all amateurs it are intended to honor astronomers ot 
pCa AN s the first rank. But it is rather surprising dis = om 
Single copy, 65 cents. ‘fo club members it ; Han a 2) ? Pr 
ots of 10 or more and sent to one address, 5 that a ring plain over 100° miles across ARVARD UNIVERSITY PRESS 
emeen aes d Uni ‘ should be christened Hoérbiger, after an 44 Francis Ave 
2 - ° Cambridge 8. Mass 
Sramtoston <a Press \ustrian writer of the Velikovsky type : ; 
anon, Tennessee . “ OOOO CCT 
: si The history of selenography plays an RRRRRRRRRRRRRRRRRRRRRRRT 
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Complete Your 
Astronomy Library 


nt 


THE HISTORY OF THE 
TELESCOPE 


by Henry C. King 


The first book to tell the complete 
story of the evolution of the telescope 
from early, crude instruments to to- 
day’s giants, this is recommended tc 
each telescope user or maker, and tc 
everyone interested in how the uni- 
verse is explored. 456 pages; 103 
halftones, 4] drawings both old and 
new, plus 52 diagrams. Extensive list 

of references with each chapter 
$12.50 

tern Hemisphere Publishers 


Chas. Grifin, London 


Other Sky Publications 


MAKING YOUR OWN TELESCOPE, by Allyr 
Thompsor How to construct a low 


t 6-inch telescope $4.00 


SKY SETS | AND Il. Two different collec 
tior 24 large pictures in each set. Solar 
ystem, Milky Way, and galaxies 

Each set, $4.00 


MOON SETS. 


visible face of the moor 


18 pictures showing the entire 


$3.00 a set 


SPLENDORS OF THE SKY. page picture 
booklet of our neighbors, near and dis 
tant, in the universe 75¢ 


ATLAS OF THE HEAVENS, from the Ska 
nate Pleso Observatory large chart 
th hemispheres to stellar mag 
With new transparent co 


verlay $6.75 


overing t 
nitude 
yrdinate grid 


INSIGHT INTO ASTRONOMY, by Leo Mat 
tersdorf A practical and informative 


introduction to astronomy $3.50 


LICK OBSERVATORY 
by J. F 


120-INCH ALBUM, 
Chappell and W. W. Baustiar 
60c; 2 for $1.00 


HOW TO BUILD A QUARTZ MONO- 
CHROMATOR for Observing Prominences 
nn the Sun, by Richard B. Dunn 50c 


THE STORY OF COSMIC RAYS, by Dr 
W. F. G. Swann, Bartol Research Founda 
tior 75¢ 


‘ / r money raer 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Mass 
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important part in the introduction and 
appendixes of the book. ‘There is an 
interesting collection of brief biographi- 
cal sketches of lunar observers, past and 
present. The important Prague selenog 
rapher, Ladislaus Weinek, ought to have 
been included here 
Wilkins and Moore's 


undoubtediy be for 


The Moon 
years to 


will 
come the 
standard reference work on detailed con 
figuration of the How 


ever, the authors’ Viewpoint Is a narrow 


lunar surface. 


one. They are concerned primarily with 
filling in minute detail by direct visual 
observation, or from inspection of photo 
Mathematical selenography — is 
slighted; you will look in vain for infor- 
mation on how to measure the longitude 


graphs. 


and latitude of a feature, or for a quanti 
of the libration, 
but an appendix does give formulas for 
finding the height of a mountain from 
the length of its shadow 

Othe1 
simple inspection are 


tative account moon's 


observation than 
little 
notably lunar photometry. 


of brightness of 


methods of 
mentioned, 
The variation 
lunar formations with 
changing illumination is a field in which 
valuable work has been done by the pro- 
which the advanced 


amateur can contribute. It would have 


fessional, and to 
been useful to have discussed colorimetric 
and polariscopic techniques and what has 
been learned from them. Measurements 
of radiation at infrared and radio wave 
lengths during lunar eclipses tell us of a 
coating the moon. All 


thin dust laver 


these are aspects of the growing science 
of selenophysics, which bears the same 
relation to selenography that geophysics 
does to geography. It can no longer be 
neglected in an intelligent attack on the 
problem of how the moon's surface 
evolved 

This attack requires the special skills 
and the physical insight of professional 
astronomers, and the detailed description 
of the surface that amateur as- 
tronomers are providing. What the ama- 


teur has contributed to this joint effort 


moon s 


1S epitomized in The Moon. 


PERIODICITY AND VARIATION 
OF SOLAR (AND LUNAR) 
ECLIPSES 
G. van den Bergh. H. D. Tjeenk Willink 
Zoon, Haarlem, Netherlands, 1955. 
volumes: 263 pages and_ portfolio 

of charts. $30.00 


and 


Iwo 


HIS is an 
relative 


excellent analysis of the 
frequencies of the various 
(partial, total, 
annular) and lunar eclipses (penumbral, 
partial, total). It is intended for the ad 
vanced reader who has a thorough knowl 


types of solar eclipses 


edge of the saros, a cycle of eclipse recur 


rence that is familiar to many amateur 


astronomers. 


A number of less-known cycles are dis 


cussed, such as the octon, tritos, inex, 


os - =| 

. . | 

Another Big Favorite | 
Chart Set 2 


The earthquake speaks 
Subterranean astronomy 
16 miles of our atmosphere 
Into the great unknown overhead 
Atomic microseisms 
Storms hurricanes microsersms 
Reading the microseism’s story 
Radar tor astronomy 
Eclipses from sunrise to sunset 
Seven eclipses in one year 
Eclipse noon points polar behavi 
Eclipse saros sequence 
Ephemeris eclipse plot 
Ecliptic limits 
Umbral solar eclipses, 
nbral solar eclipses, 
Z al solar eclipses, 
} ‘mbral solar eclipses, 
+4 bral solar eclipses, 
} al solar eclipses, 
+6 ito shadow and out 
47. Our moon in 1950 
+ Lunar mid-eclipse points, 1948-196 
44. Lunar mid-eclipse points, 1966-1983 
5 Lunar mid-eclipse points, 1984-2001 
Here’s our second chart set, first offered 
in March, 1951, and still a big favorite 
for its great variety. The charts start 
deep in the center of the earth, up 
through the atmosphere, to lunar and 
solar eclipses. You'll find the most 
complete abbreviated data on tunar and 
solar eclipses ever collected into so 
few pages all the way to the year 
2001! 
25 charts, each 8% by 11 
punched for a 3-hole binder 
$3.50 per set 
Single charts, 8% by 1llinches 20c¢ each 
Any of the above charts in large wall 
size, 27 by 35 inches $3.50 each 
You need our circular of chart and slide sets 
we need your address! 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone Worcester PL-5-6992 


inches, 


$ ASTRONOMY 


> 


; MOTION PICTURES 


16-mm. sound, 400-foot reels 
I THE SUN 

II THE MOON 

Il THE SOLAR SYSTEM 

IV THE MILKY WAY 

V EXTERIOR GALAXIES 


Narration by Dr. Ruroy Sibley. 


2x2 SLIDES 


4 35-mm. 


STRIPS OF SLIDES 
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> 


Highly commended by Visual Aid 
> Departments, Film Libraries, 
Schools, Colleges and Educators 
throughout the country. 


Catalogues on request. 
International 
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NOW wiTH ’ Criterion’s Complete, Superior 
NEW MOUNT: Telescope For Serious Astronomers 


The 4 Inch DYNASCOPE Reflector 


Reg. U.S. Pat. Off ONLY 9 
At an unbelievably low price! .<—® S49 , 


-— 8%) F. O. B. Hartford, Conn. 


Shipping Weight 16 lbs. 
Express charges collect 









e With New Combination Mount And Free-Moving Polar Axis 
e A Parabolic Mirror! ¢ 4-Power Finder! ¢ Folding Tripod! 
e 3 Achromatic Eyepieces, 65X - 130X - 167X 


@ You will be truly amazed at the scientific accuracy and technical 
engineering built into this complete reflecting telescope. If you were to purchase 
the parts and assemble them yourself, you would spend much more than 

the unheard of low price of this precision instrument. And in building your 
own telescope you could never hope to attain the accuracy and co-ordination 
of parts which have been engineered into the Dynascope. 


3 







FEATURES: 


4-inch Parabolic Mirror 
Aluminized plus Zircon 
Quartz layer 


@ The high resolving power of the parabolic mirror produces exquisite 
definition which clearly separates such celestial phenomena as double 
stars. The 4-inch mirror gathers 3 more light than a 3'-inch 

mirror. The Dynascope parabolic mirror is aluminized and then 
coated with a layer of zircon quartz for maximum protection and 
lasting use. A parabolic mirror of such quality has previously been 
obtainable only in high-priced instruments. 












3 Eyepieces—(1) 65X Huygens 
(2) 130X — 167X Achromatic 
Ramsdens 


@ The Dynascope assembly includes everything—there is 
absolutely nothing else to buy. There are no added charges 
for extra eyepieces—or a view finder. 


4-Power Achromatic 
Finder Scope 





New Improved Combi- 
nation Equatorial and 
Altazimuth Mount 
With Free-Moving 
Polar Axis. 


@ The tripod with hardwood folding legs is fitted with position 
locks for absolute stability. Study the list of features and you 
will agree that this unprecedented offer is the most generous 
and all-inclusive you have ever seen anywhere. The usual 
Criterion money-back guarantee applies and, in fact, 
if you can duplicate this instrument for less than twice 
our unheard of low price, your money will be 


oO 
2) 
© Rack & Pinion Focusing 
4) 
6 


ATTENTION 
DYNASCOPE OWNERS! 


New Improved Combination Equa- 
torial and Altazimuth mount with 











© Bakelite 
Tube “A free-moving Polar Axis, now avail- 
: fi able separately at $14.95. Weight refunded at once. With a precision instrument like 
@ 4-point Tube Suspension Ff; 12 Ibs. Or if you desire to trade in the Dynascope Reflector, production is necessarily 
ba your old mount, return with legs limited but we can make immediate shipment 
Tripod with securely wrapped and $5. New at this time. Send check or money order now 
Hardwood Folding Legs mount will be shipped FOB Hart- with full guarantee of satisfaction. 
ford. Easily attached. No adapters 
required. 
@ NOW YOU CAN HAVE A REFLECTING TELESCOPE @ THE ONLY TELESCOPE AVAILABLE FOR UNDER 
OF EXCELLENT CALIBER FOR ACCURATE $75. WITH A PARABOLIC MIRROR, RACK & 


ASTRONOMICAL OBSERVATION! PINION FOCUS, AND 3 ACHROMATIC EYEPIECES! 


Manufacturers and Distributors of Optical Instruments 


THE CRITERION MANUFACTURING COMPANY 


Dept. STD24 331 Church Street - Hartford 1, Connecticut 
Telephone: CHapel 7-1696 * Cable Address: CRICO 
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THE CARE OF FINE OPTICAL SURFACES 


encury from now, in 2054, your Questar should be in the prime of 
life, and good, perhaps, for another hundred years. In closing this booklet 
with some words on the care of optics, we had this thought—that the 
purchase of a telescope is in reality the selection of an heirloom, for fine 
instruments are made to weather time. Perhaps it 1s only fitting that the 
kind of thoughtful person who would own a telescope should be re- 
membered by an instrument of such historic importance in mankind's 
quest for knowledge 
To preserve optical surfaces for any length of time, it is only necessary 
see that the surface is not damaged. The greatest source of damage to 
he lenses of optical instruments is said to be due to overzealous Owners 
who cannot bear to touch them without vigorously shining up the glass. 
It goes without saying, that an instrument should be kept in its case, or 
ymewhere out of the dust, but dust itself does not hurt glass untl 
someone starts to rub it off, and makes it act like sandpaper 
Dust is everywhere, and a large part of it is tiny grains of sand, harder 
by far than optical glass, because it is actually quartz. To clean off a 
dusty lens with a handkerchief is to rub the sharp little quartz crystals 
into the optical surface, neatly plowing tiny furrows. This kind of damage 
is irreparable, for a network of thousands of tiny scratches will lay a fog 
upon the image, whereas one big bold scratch does no perceptible dam- 
age to performance at all 
Beauty defects, as they are known to the trade, are a headache at best 
o opticians. A floating dust mote from the air may cause a single sleek 
or scratch during the last strokes of final polishing. Minute bubbles, pits 
or edge chips, too often cause the rejection of an otherwise perfect lens 
that may represent a great number of dollars in labor alone. The great 
Fraunhofer, who made the best refractors of his time, was once reproached 
by a patron for a defect in a surface. *'Sir,”’ replied the master, ‘this glass 
is to be looked through, not at 
So, the way to preserve a fine optical surface is to restrain as best we 
can our natural desire for cleanliness. Since we cannot avoid the presence 
of a little dust, perhaps it is wise to learn to live with a bit of it. The 
thing is, let's not keep polishing the front lens and eye lens every ume 
we use our instrument. Internal surfaces may go untouched for years 
The secret of cleaning lies in getting the grit off before rubbing, then 
rubbing as little and as lightly as possible. Brush the grit off with the 
softest little brush obtainable. Then use cotton, or facial tissue fresh 
from the box (unfold it and use the inside!), Or a soft clean piece of old 
cotton cloth. If you can breathe on the lens without droplets, a fog of 
distilled water 1s condensed from your breath. To avoid leaving lint, 
breathe on the tissue or cloth too, a useful wrinkle. Lens tissues should 
be avoided like the plague for anything better than the cheap lenses of 
spectacles, since they just invite you to commence rubbing Eyeglass 
cleaning fluid, however, which is sold under various names, is excellent 
for removing finger marks whose acids can quickly hurt the coated sur 
face. But get the dust off first 
Questar’s glass surfaces, each of which would normally lose some 
of light by reflection, are coated with a layer of magnesium fluoride 
llionths of an inch thick. This shows as a faint purple-bluish tnt, 


ing reflection loss at each air-glass surface to less than 2%. The net 


in contrast and brilliance is some 25%. The hardest coating available 
lace will sell scratch and rub off eventually So dust off with soft 
sparingly, and use water and cloth only once or twice a year if you 

can’t resist the polishing impulse 


Questar’s primary mirror should never be touched. It is aluminized 


and has been coated with 5 millionths of an inch of hard quartz to protect 


the soft surface of this metal 

There are, of course, a few pretty obvious don'ts to mention in pass- 
ing. Extremes of temperature or humidity should be avoided. Don't 
put a telescope away in summer soaking wet with dew, or store it in a 
sizzling attic or damp cellar. Too much dry heat may affect the balsam 
of cemented eyepiece lenses. Heat and humidity can breed the fungi that 
etches glass, as we learned in the South Pacific war. On a cold winter's 
evening any glass and metal object is likely, after being brought back 
indoors, to frost up like an iced drink in August. Just let Questar warm 
up and get dry before putting it into the case. Probably the only optical 
instruments that should be used continually at the seashore are the 
sealed type of marine binoculars, expressly developed for salt atmos- 
phere. Doubtless Questar’s metals, like any others, would profit little 
from extended exposure to the corrosive salt-spray of the ocean 

In conclusion, we should remember that all over the world fine micro- 
scopes and telescopes more than a century old are still working beauti- 
fully. Questar should exceed their useful life with only ordinary care. A 
nice thought, too. What other of man’s engines is built with such a life 
expectancy? Our thoughtful care may some day thus give pleasure to 
our great-great grandchildren PHE END 
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The Incomparable Questar 


The beautiful instrument pictured here is the brilliant achievement 
of ten years of single-minded devotion to the ideal of creating the finest 
and most versatile small telescope in the world. No lesser time or 
smaller sum of lavish care could have produced an instrument of such 
impressive excellence, for in this life nothing much worth-while has 
ever been done in haste. 

No telescope since Galileo has ever freed you from the fetters of 
tradition in so many ways. None has ever done so many things so well. 
A new experience awaits you in exploring the beautiful new world of 
long-distance microscopy that Questar makes possible, and you will find 
its work as a telephoto lens as rewarding as its record-breaking solar 
performance. 

Questar is the successor to the old-fashioned single-purpose tele- 
scope. It is the one you should consider owning because it is the one 
you can take with you wherever you go, and the one you will use and 
most frequently enjoy. The secret of its delightful portability is, of 
course, in the seven feet of effective focal length folded into its eight- 
inch tube. These superlative optics represent the first basic discovery in 
optics in two centuries. For this reason Questar has been called the firct 
true twentieth-century telescope. 

In our limited production of the beautiful hand-made Questar you 
will find a wealth of ultra-modern techniques and materials, such as 
stainless steel, anodized aluminum alloys, and nylon. We never gild the 
lily, but each smallest part must be just right to do its job over the years. 
For we, who clearly see our reputation resting on the performance of 
each Questar that leaves our hands, try hard to make each one so well 
it will outlast us all. 

Questar comes complete with all accessories in an imported hand- 
made English leather case at only $995. Your check for $300 will 
reserve an instrument, with balance due at time of shipment, by prepaid 
parcel post, special handling. 

QUESTAR CORPORATION 


New Horr, PENNSYLVANIA 








and megalosaros, each con 





square year, 


taining an integral number of lunar 


svnodic months, nearly commensurable 


with an integral number of dracon 
(nodical) halt-months. 

The author goes into great detail about 
the mex, a period of 358 lunations, which 


briefly in chapters on 


is mentioned 
textbooks, 


this 


eclipses in general astronomy 


although not, to my knowledge, by 


or any other mame He has derived it 


from oan and ex (in and out), as it is the 


average interval between initial eclipses 


saros series or the final ones 


In other 


In two new 


in two old. series. words, when 


a new solar saros begins with a small 


partial eclipse near one of the poles, 


the next new series Commences 358 luna 


tions later, or after an interval of 29 


vears less 20 days 


The inex is 388.500LL draconic months, 


so that Consecutive eclipses occur neal 
alternate nodes of the moon's orbit The 
shift of the moon and the sun with re 


spect to the nodes is extremely small from 


one inex eclipse to the next. Accordingly, 


an inex series lasts about 23) thousand 


vears, whereas a saros is only 12 or 13 


hundred vears in length 


Characteristics of succeeding eclipses 


are well presented graphically by the use 


of a saros-inex panorama, in which the 


events in-oa vertical Columm belong to a 


eiven saros, while those ino a horizontal 
row belong to a particular mex I he 
book is in two volumes, and the second 


TRIPLES ‘SCOPE 
PERFORMANCE! 


rper images, wider field, more light 
' 


it higher powers! <A startling state- 
nent positively proven in 16-page 
telescopic educational matter sent free 
on receipt of self-addressed long en- 
velope bearing nine cents (9¢) return 
OSsbtawe 

First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 


angle up to three times, yet extends eye- 
piece out no more than two inches from 


normal. This alone sharpens definition. 
Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image _ deteriorations 
due to short-focus acute bending of the 
|| convergent beam, since all usual eye- 
|| pieces are f/l or less. Again sharper 


images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 


The Resolving Power lens is achro- 
matic, coated, gives flat field sharp to 
the edge. Here is astonishment! Price 
$17.50 in 4” long adapter tube fitting 
standard 144” eyepiece holders ONLY 
(but adaptable to Unitrons_ only. 
State if Unitron). Money back if not 
positively thrilled two weeks 
trial! Used and praised by legions! 


Vo COD's Colle ges and Obse rva- 


tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, III. 
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is entirely a compilation of charts that 


illustrate various aspects of this  saros 
inex panorama for solar and for lunar 
eclipses. The first volume contains the 
text and a chronological listing of the 


eclipses in Oppolzer’s Canon der Finstey 


nisse, together with type, magnitude, 


duration, and so on, for each eclipse 
The work 


about borderline eclipses, such as 


contains much of interest 


non 


central umbral solar ones, in) which. the 
ants of the moon's shadow does not actu 
ally pierce the earth's surface; hybrid 


eclipses, which are total near the middle 
of their paths but annular near the ends 
at sunrise and sunset; and partial solars 


that would occur were it not for the 
Hattening of the earth at the poles. 
Considerable analysis is made of the 


relative numbers of the various types of 
eclipses and the conditions required to 
produce them. An example is the ratio 


of the number of total to annular solars 


and the influence of various factors such 
as the elliptical orbits of the moon and 
Lhe note of the 


long-period on 


earth author makes 


secular changes in- the 
the 


and 


moon's motion, such as gradual 


anoma 
Very 
interrelation 


shortening of the svnodic 


listic (perigee-to-perigee) months. 
little is 


of solar and lunar eclipses, such as the 


written about. the 


types of each to be expected in a given 


svnodic month, the numbers of each in 


a vear, and so on 


There is not much included on pe 
numbral lunar eclipses, but the reviewer 
was pleased to read a brief reference to 
them, in which it ts pointed out. that 
about as partial 


they are as frequent 


solar eclipses. The analogy between an 
umbral lunar eclipse (whether partial o1 
total) and an umbral solar one, insofar 
as ecliptic limits and relative occurrence 
are concerned, is noted. 

Professor van den Bergh has done a 
commendable piece of work in compiling 
and analyzing these data. Extensive study 
is required to master all the details of 
careful might 
be able to other interesting 
repetitive patterns from the charts and 
tables. The book 


service if a glossary and index had been 


his work, and a reade1 


discover 


would be of greater 


included. 
PAUL W. STEVENS 
Rochester Academy of Science 


STUDIES OF LONG PERIOD 
VARIABLES 

Leon Campbell. American 
of Variable Star Observers, Cambridge, 
Mass., 1955. 247 pages. $6.00 cloth, $5.00 


Association 


papel 
N KEEPING with the Harvard astro 
nomical tradition—and Leon Camp 


bell worked all his life at the observatory 


this neatly made volume contains ob 


servational material en masse for not less 
than 390 long-period variables. 

First there are given the observed dates 
minimum brightness 


olf maximum = and 





The latest 


pitz Planetarium 


is being installed at 


University of South Carolina 


Columbia, South Carolina 
* 
Spitz Laboratories, Inc. 


YORKLYN, DELAWARE 
Telephone: CEdar 9-5212 
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34 Sth Ave. Nortt t. Petersburg Fla 
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Edited by ArrtHUR BEER 








Here is the first of two volumes ot istronomical 
students, and 


i complete cross sé 


major 
informed amateurs 


tion ot 


professionals 
protessionals, 


) illle’s vive 

Vistas in Astronomy always emphasizes the 

research is particularly active, 

ind methods, and their interaction with 
No fewer than 215 authorities f1 

192 essays on all aspects of modern astronomy 


idd 


heore 


each article 

be a self-contained unit, and to 
to the whole 

Volume 1 
| of astronomy, dynamics, th al 
ments, radio astronomy, and solar physics. Be 
ind attractively bound 


deals with astronomical organization, the 
mn losophy eoretic 


autifully 


740 pages 


u ull be published shortly Send check or orde 


) ? 
write for descriptive circular 


money 





nterest 


Together, the 
ontem rarv ust! 
ines along which today’s 
and describes new observational tools 
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tical developments 
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1 new and significant facet 


history and 
astrophysics, instru- 
illustrated 
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Volume 2. wh h will ve about the same size and price 9 





usive Distributors: North Ameria and U.S 


SKY PUBLISHING CORPORATION 
Harvarp CoLLece OBSERVATORY, CAMBRIDGE 38, Mass 


Published in the Eastern Hemisphere by the Pergamon Press, Ltd 


London 








270 


SKY AND [LELESCOPE, April, 1956 


1921 1949 


Phe next set of data comprises the mean 


for each star, between and 
light curves for all of the variables, but 
these are drawn freehand, giving only 


a schematically accurate illustration ot 
the brightness variation in each case. In 
the last section of the book we find a col 
lection of characteristics of each star's 
light curve that broaaly express its shape 

The observations on which this book is 
based, several hundred thousand in num 
ber, were obtained by the members of the 
Variable Star 
Lhe society's present recorder, 
Mrs. Margaret W. Mayall, prepared the 
manuscript for publication, taking up 
Mr. Campbell left off when he 
1951. 


Except for one or two diversions, the 


American Association. of 


Observers 


why re 


died in 


contents of this book provide us with un 
embellished basic visual data on the most 
common variable stars of late spectral 
class. These objects have kept their true 
nature well disguised, and in the present 
era of meticulous study of peculiar indi 
vidual the thought of 
ducing observational records for hundreds 
would 


Stars, even pro 
and 


The 


book has been made possible only by the 


of stars appear forbidding 


would demand an intrepid spirit 


long-continued observations of hundreds 
of enthusiastic amateur observers 

The importance of this work lies in its 
richness of material that can be used for 
further research 
Milky Way 


variables 


on a special group of 


stars, the still mysterious red 


SERGEI GAPOSCHKIN 


Harvard College Observatory 


NEW 


SUN AND ITs 
Macmillan 


BOOKS RECEIVED 
INFLUENCE, M. A. Ff 


235 pages. $4.50 


Tus llison 
1955 

\ British solar expert summarizes what ts 
known today about the sun, and about ter 
restrial phenomena, such as auroras, that are 
due to aclivity Ihe book is non 
mathematical and is suitable for the informed 
amateur 


solar 


Rufus 1956 


$3.00 


\ GALLERY OF SCIENTISTS, 


Vantage 


Suter, 
32 pages 
This anthology describes the significance 
of ten great men of science, from Aristotle 
through the centuries to Hume, Watt, and 
Kant. Each sketch originally appeared in 
magazine form; “Galileo in Padua” was first 
printed in Sky and Telescope, November 
1951. 

DHE New AstRONOMY, 
{imerican, 1955, 
$1.00, 


Scientific 


243 


edited by 
and Schuster 


bound 


Simon 
pages papel 

\ collection of 20 popular articles 
inally published in Scientific American, 
covers such the structure of the 
universe, interstellar matter, our galaxy 
stars, the solar system, and radio astronomy 


Rrcent Apvances IN Optics, E. H. Linfoot, 
1955, Oxford University Press. 286 pages 
S8.00. 

This account of the chief developments in 
instrumental optics during the last 20 years 
deals with theoretical rather than 
practical techniques. Among the subjects 
considered are the optical properties of 
Schmidt) and  Schmidt-Cassegrainian — tele 
scopes, and the diffraction theory of the 
Foucault knife-edge test. The volume is one 
of the International Series of Monographs on 
Physics 
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New De Luxe ASTROLA Model ‘‘B”’ 





MIRRORS AND FLATS 


F/8 mirror and diagonal, pyrex, alumi 
] 


With powers of 


nized, quartz coated, corrected to 's wave 


Clock drive and 


for above 


Other focal ratios slightly higher 


6” $60.00 
8” $92.50 


$160.00 
$250.00 


Clock drive 


] 
1 
15> 
12 





If your mirror is not giving satisfactory 


performance, we will correct and refigure it 
have it aluminized and quartz coated, and 
furnish a diagonal to go with it, for a very 
reasonable price. The usual cost for a 6-inch 
mirror, if no grinding is required, is $35.00 
We guarantee the finished mirror to resolve 
doubles to Dawes’ limit on good seeing 
nights 





Ill prices F.O.B. our plant, 
Long Beach, Calif., and subject 


to change without notice 


TERMS: One half with order, balance 
when shipment is ready. California resi- 


dents, add state tax. 


Focusers, spiders, cells, finders, tubes, diagonals, 


and other parts sold separately. Write for price list. 


Prices for Standard Telescopes: 
MODEL “A’’, 6-inch 


FL%, 


MODEL ‘“B’’, 8-inch 
With powers of 84x, 210x, and 360x 


$70.00 


Prices on larger permanently mounted scopes quoted 


The New Richest Field Telescope 


ASTROLA 


Reflecting Telescopes 
AMERICAN MADE 


De Luxe ASTROLA 


refinements 


‘B’ @ 


the 


new Model inch 


the 
telescope for those 


Here is 


who wish extras and usually 


found in permanently mounted instruments 


This model has a fiberglass rotating tube, setting circles in both 


right ascension and declination with verniers, synchronous electri 
' 


clock drive, rack-and-pinion focuser, large 1 


8x, 38-mm. finder, three 


»f the finest orthoscopic oculars giving powers of 84x, 210x, and 
360x. There is 4 


adjustable head for change 


} 


cast aluminum head with solid steel shafts 


f latitude, and a large 6” diameter stand 


with cast aluminum legs 


The telescope is portable weighing about 85 pound It may 


be dismounted or assembled in about three minutes, making it con 


venient for transporting and storing. The mirror and diagonal are of 


ptically good to 'g wave 


Dawes’ 


pyrex, aluminized and quartz overcoated, 


length and guaranteed to resolve doubles t limit on good 


seeing nights 


DE LUXE MODEL “B”, $575.00 


S-inch 


LComple te 


ASTROLA 
MOUNTING, 


to use, and consisting of fiberglass tube, cell, 


REFLECTORS 


assembled, 


WITHOUT 


all painted, ready 


$295.00 
315x 


$375.00 


2 180x, and 


spider, rack-and-pinion focuser, finder 


pyrex mirror and diagonal, with three ortho 

scopic oculars 
MODEL “A”, 6 
MODEL “B”’, 8 


setting circles available 


$197.50 
$260.00 


inch 


inch 


$60.00 


Circles 


nN request 
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NEW ASTROLA RICHEST FIELD TELESCOPE 


This new 6-inch, f/4, Richest Field tele- 
scope, 24” length, complete 
with helical focuser, four-vane adjustable 
spider, diagonal holder yi 
elliptical pyrex diagonal, and fiberglass tube, 
26 inches long. The pyrex and 
diagonal are hand figured, good to 
or better, and are and 
overcoated 

The telescope comes with a fine 28-mm 
orthoscopic ocular giving a power of 
and may be cradled in the arms for observing 
the rich star-filled fields of the sky. It 
weighs less than 8 pounds. When properly 
mounted, magnifications as high as 200x 
are possible with good definition 


focal comes 
with a ] 


mirror 


1 
8 Wave 


aluminized quartz 


7 
22x 


Complete, without mounting $125.00 


CAVE OPTICAL COMPANY 


4137 E. Anaheim, Long Beach 4, Calif. 
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THE NEW GARTHOSCOPE 
6- OR 8-INCH REFLECTOR 


Silaeeeetinetiteenntememnneell 


INCH COMPI 
Wit t1 nting, $15( 


NCH COMPLETI 


ONLY $310.00 
UD) 


ONLY $400.00 
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EYEPIECE RACK AND PINION 
WITH TRIGARTH TURRET 


(; 


Rack and Pinion 
$15.50 


| t ratio 1 
Trigarth Turret $15.95 


TELESCOPE MIRROR CELLS 
6”- $7.00 8”- $11.50 10”- $35.00 
BUILD YOUR OWN TELESCOPE 


Mirrors grou + your orde 


nizing—with Quartz Coating 

Satisfaction Guaranteed 

Write for Free 1talog 
GARTH OPTICAL COMPANY 
P.O. Box 991 Springfield 1, Mass. 
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GLEANINGS FOR ATM’s 


EDITED BY 


Dur YOUNGStOWN 


N AUGUST, 1949, a 
tures were published in Sky and Tele 


note and pl 


scope showing the start of the 16-inch 


Cassegramian proyect of the Youngstown 
Club Now the 
is in operation, after many years of hard 


Astronomy instrument 


work by many members of the society 


the 


telescope shelter s 


them are shown here with 


the 


Some. of 
and 
the 


instrument, 
rolled out of 
I he 


roughed out with 


Way 


mirror was edeed and then 


a grinding wheel. It 


was surfaced with a cast-iron lap and 


turned over to. one. of members, 


igs & 


tele scope 


oul 
Beede, an expert with 57 vears olf 
He 
In this opti 
Charles 


The mechanical work was chiefly 


making experience. also 


made the secondary 


work — he 


Muro} 


cal was assisted by 
Prather 
carried on in my home workshop 
Situated in a good location on the out 
Youngstown, the telescope is 
roll-away building 
the 


with a 


housed ina 
I he 


ol 8” 


tv pe ol 
housing is a slab 
tele 


foundation for 


concrete, pier for the 


scope in the center of the larger hall of 


Members of the Youngstown Astronomy Club with their new telescope. 


EARLE 


ASTRONOMY 


B. BROWN 


Cius 10-INCH CASSEGRAINIAN 


the slab. The pier makes no contact at 


any point with the foundation, extends 


six feet deep and sets in a bed of sand 


The sand allows rapid drainage of water 
| s 


and acts as a shock absorber for ground 


tremors. The pier is also wired internally 
to carry. electricity. to) the instrument 


I he 


in the 


house rolls on two rails embedded 


concrete, 


shelter 


When the telescope Is 
locks to the 
the 


covered, the 
the 


piel 


from inside, so building cannot 
be moved. 
Phe pyrex mirror blank was originally 


thick. 


length is 80”, but the amplification is 


three inches The primary focal 
3.12, giving an equivalent focal length of 
250’, quite suitable for a Cassegrainian 
We 1.000 


Instrument 


recently used power on this 


without) breaking down the 
image 

Several members helped with the pat 
made 


I hie 


sleeve 


tern making. Major castings were 


of iron, smaller ones of aluminum 


yl hs polar axis turns in brons 


bearings lapped to fit. Phe large tlange at 


the junction of the polar axis and the 


Left 


to right: Arnold Habuda, Leo F. Grandmontagne, David Duff, Anthony Luszcz, 
T. G. Beede, Robert Brook, Cyrill Mattis, and Peter Wenzen. 








Everything for the 


AMATEUR 
TELESCOPE MAKER 


Send for FREE Price List 
e LOW PRICES e 
$4.50 and up 
ALUMINIZING 
Retleet Surf | 
\ t Pee BR 


Instructions, 10c 


KITS 


Mirrors 


Made 
To Order 


Prisms Mirrors 
Eyepieces Tested 
Accessories Free 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y 








Precision Diagonals 


ae a Tae made Ma. 


Here the 16-inch is partially covered by its sliding building. 


fused quartz «iis \ 


declination axis tee, also the Haines Screntitye 


the tube saddle, provides the rigidity 


which is necessary for good smooth me 
ion im a mounting of this size 
clutch 


Phe polar axis has a friction 


system that uses the worm gear as the 


flange at hy 


Instruments, Enele 


counterweight was 


wood N | 1 he 


made from oa five-gallon can filled) with 


220) pounds ol boiler-plate punchings 


mad just cnough cement to hold them in 


Aluminum 


place 
E& W PTFICAL €O; 
Hennepin Ave 


AA 
viene 


clutch plate One side of the gear rests \n 
its full face 


unusual feature is the design of 


directly against the declina the secondary support, which has only 








tion axis tee, but the side of the gear two vanes placed at about 120° to each 


DAVIDSON ZKhstar 


EYEPIECES AND ACCESSORIES 


We have in stock for immediate delivery the finest 
quality eyepieces you can buy. These optics are made 
to precision standards and are identical to ones we 
have furnished to some of the large observatories. 


that comes in contact with the flange at 





the top of the polar axis housing is kept 


from making full contact by a ring ol 


ball bearings Thus, since the triction 


is greater on the declination axis side, 


movement of the worm gear tends to 


move the whole telescope. Yet the instru 


ment can readily be turned by hand to 


a new setting without damage to the 


driving train of | gears Any desired 


amount of tension can be applied by 


tightening the nut located at the south 


end of the polar axis These four-element eyepieces give a flat, beauti- 
fully corrected field of view. They are also Par Focal, 
which means that if an object is in focus with one 
eyepiece, it will also be in focus with different power 
eyepieces. Each is made with ample eye relief for 
those who wear glasses. 


The lo-inch setting circles were mace 


| 

All eyepieces have hard-coated optics and come 
with metal dust caps. Telestar eyepieces are of the 
bayonet type and lock securely into an adapter tube 
with just one-quarter turn. They are made in 11mm., 
16mm., and 22mm., focal lengths. All metal parts 
are black, anodized aluminum. 
PRICES... Each 
Eyepiece with Cap (11mm., 16mm., 22mm. F.L.) $15.00 
Eyepiece and Focusing Mount . . . . . . 25.00 
Adapter Tube only. . . . . eo 6 « « 3.50 
Focusing Mountonly . . . . + «+ « « «+ 12.50 


ws 
of Imerca’s Kinest Oplical Hants dis: 


a9 DAVIDSON MANUFACTURING > 
rN 2223 RAMONA BLVD., WEST COVINA, CALIF, U.S.A 
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The secondary support has only two 
vanes, to reduce diffraction effects. 




















PYREX MIRROR 
MAKING KITS 


sist of PYREX mirror blank wit! 
r plat dditional Pyrex for 
Six selected abrasives, pitch, rouge 
riur xide 
Diameter Plate-Class Tool 
a $ 8.75 
8” $11.75 
10” $20.00 
1212” $36.75 


eithe te glass ora 


Pyrex Tool 
$ 9.75 
$16.50 
$29.00 
$51.00 


10% Stk 


stage Pa stal z 


I 
N.Y. Ack 


zones 


EQUATORIAL MOUNTIN 
Heavy cast-iror struction. Adjustable 
! Weis 1 
$46.00 


1 for free talog of optical supplies 


DAVID WILLIAM WOLF 


116-12 101st Ave. Jamaica 19, N. Y. 











A Complete Dome on Your Present Track System 


If vou are thinking of using a reflector in your present dome but find 
that the shutter aperture is too narrow, let ASTRO-DOME install a 
needs : 
the Greenwich, 
AS TRO-DOME 
shutter 
It took almost 10 minutes to open the shutter and it 
ASTRO-DOME 


system to meet your 
l6-toot dome of 
and after an 


original 


new and wider shutter 

Illustrated here is the 
School Observatory before 
The first picture shows the 
difficult to operate 
required climbing tall 


crude 


even ladders! 


ASTRO-DOME manuracturine, INc. 


other. These are seen best in the closeup 
view of the upper ring of the telescope 
tube. This secondary- 
support diffraction the 
image, and the images of stars look more 
nearly like points of light. The support 
is very light, and the position of the con 
vex secondary mirror is adjustable to and 
fro; it can also be tilted in any direction 


design spreads 


around star 


without moving off center. 

We shall be 
amateurs and societies who wish 
the and 
instrument 


LEO | 


from other 


further 


glad to hear 


details about construction cost 


of this 


GRANDMONTAGNI 
199 Wychwood Drive 
Youngstown 12, Ohio 


Rugged yet precise con- 
struction is evident in 
every detail of the 
Youngstown 16-inch 
mounting. Heavy flang- 
es on both axes take 
the instrument's weight 
easily and provide 
smooth, steady motions. 
Friction for the decli- 
nation axis is provided 
by a heavy spring just 
above the declination 
circle. The pointer arms 
for the setting circles 
are large and well 
placed for easy reading. 





Let 
ASTRO-DOME 


Repair 


Your 
Old 


Dome 


BEFORE AFTER 
<_ os 


and 
Smith 


old shutter 
Alden W 


Conn., High 
was constructed 


which was dome 


modernize your 
with steel sheets 


system 


replaced the 


widened 
head of the astronomy department, claims that the 
has made the dome far 

Many present observatory domes have good track systems and strong 
structural supports but have narrow slits and worn exteriors. 
with a 
ASTRO-DOMES are 


new slit svstem actually 


by men with an astronomy background 


1800-06 Wallace Ave., N.E.; Box 127, Sta. A 
Canton 5,Ohio Telephone: GLendale 3-2142 


CONTROLLING AN ELECTRIC 
DRIVE AT THE CLOCK 


pew YEARS AGO I made a driving 
mechanism to run my telescope at 
the solar rate of one complete rotation 
in 24 hours. This was described in this 
column in December, 1949. It consists of 


a LTelechron motor of four revolutions 


per minute geared down to a worm that 
hour. This 


four revolutions 


engages a worm gear of 96 teeth that is 


turns per 
connected to the polar axis by a pressure 
clutch. 

When I work with stars, however, this 
the 
solar by 


needs constant correction, for 
difters the 
dav or 10 


drive 


sidereal rate from 


four minutes a seconds an 


the slit aperture from 30 to 48 inches 


stronger 


We can 
and wider slot, and reline 
engineered and constructed 
Write, wire or phone now 


new shutter 
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hou I have been able to arrange my 
Pelechron clock in such a way that a 
constant correction of LO) seconds per 
hour can be imparted) by an auUNIars 


motor, or this can be disconnected and 


the speed of the drive controlled manu 

















ly simply by turning the ‘Lelechron 
clock barrel around its axis of support 
Phe diagram shows the arrangement 
} 
| TO WORM]]_ 
GEAR tt 
| 4} f 
i ean 
aan 
| ; 4 
| ++ ty 
| 34 i 
} st [Hm ut 
Betis, V4 AA 
| KZ 4 Ey Hrrmame 
| SI 
=) 
- 
i 
L 
The Telechron clock of Luc Secretan’s 


telescope drive is supported by pivots 


in the frame. The auxiliary motor is 
in the lower right. 
Phe armature has been opened a little, 


so the barrel can rotate freely within it 


The clock is thus supported a 
thre that 
this free-floating 


t two pivots 
frame holds the 


With 


in the sides of 


clock and gears 


s 


arrangement, running the clock would 
turn the motor barrel backwards, while 
the vear train would be standing. still 


when the 
the 


However barrel is prevented 


from turning, rotation of the pinion 


is transmitted to the telescope through 
the gear train 

At the right of the barrel I have at 
tached additional large gear, which is 
engaged by the one below it) that. is 
driven by the auxiliary motor, which 
thereby controls the movement of the 
barrel Phe amount of rotation — of 


the barrel required to correct LO seconds 


per hour depends on the construction 
of the planetary gear inside the ‘Tele 
chron motor. Ino my case a corrective 
rotation of two. revolutions pel hour. is 
required to obtain the desired sidereal 
rate of 25 hours, 56 minutes This was 
easily accomplished with an auxiliary 


motor speed of one revolution per hou 


and a gear ratio of | to 2 
When the auxiliary motor is running, 
the tele scope tracks with sufficient accu 


racy to permit good photography through 
focal length 


without requiring much attention, 


a lens of five centimeters 


How 


ever, for focal lengths of 20 inches on 
longer, manual correction may be neces 
sary. In that case, the auxiliary motor 
can be swung out of mesh and the clock 


barrel manipulated by hand to maintain 


the guide star on the crosshairs. 
LUC SECRETAN 
$219 12th St. S.E. 
Washington 20, D. C. 














REFRACTING 


WITH TRIPOD AND CARRYING CA 


Fully corrected and coated lenses afford maxi 
mum brilliance and clarity 
plated brass used in moving parts. Beautitull 
finished duraluminum tube. Focused by meat 
of rack and pinion. Erecting prism for terres 


trial observation and diagonal prism for astr 


F-162—COMPLETE SET................. 


ASTRONOMICAL TELESCOPE 


Heavily chromium 


nomical may be used with any of the eyepieces 
Fork type altazimuth mounting with tensiot 
adjustments. Includes View-finder with 4X 
crosshair eyepiece—Sun bi ae Star diag ] 
eyepiece—Erecting prism eyepiece We 
tripod with chain brace—Complete in compact, hinged w 
telescope, tripod and case—each approximately 6 : Ils 
NET 69.50 


@ Three Eyepieces—40X, 64X, 89X 
@ 800-mm Focal Length 





@ 2°" Objective Lens 
~~ @ Regularly $125.00 


SE 


new 
\ 


\ 








NEVER BEFORE AT THIS PRICE 
Famous Zeiss type 
IMPORTED DIRECT 


COATED LENSES 
PRISM 


BINOCULARS 





30X ALL PURPOSE 
TELESCOPE 
































Vv 





achromatic—coated lenses, All 


Fully corrected 
chrome trim—white enamel 


metal construction 


finish. Perfect for amateur astronomy—nature 
study—spotting targets—or for just ‘‘looking 
around”. Includes wooden case—Hardwood and 


metal tripod with fully adjustable mounting head. 
Tripod extends to approximately 51 feet. Over- 
all a of telescope is approximately 19”. Shpg. 


Wt. Ibs. 
aa Wiis A UUR ON? OSs aamteacatas Net 32.50 








| 
@ All-metal construction 
@ Individual focus 
@ Complete with leather 
case and straps Add 10% Fed. Tax 
F-182 6x15 1.F NET 10.75 
F-105 Rx.30 IF NET 17.95 
F-15 7x.35 1.F NET 17.95 
F-183 7x.35 CLF NET 20.95 
F184 7x.35 C.F. Wide Angle NET 29.50 
pies ie ae Sit 238 
oie = ete ot SEE #82 | @ with TRIPOD 
Fits — loxibo CF Str 31:80 © 40mm COATED ACHROMATIC OBJECTIVE! 
earn @ 59' FIELD AT 1000 YDS.! 
30 POWER 60mm SPOTUNG SCOPE) eo BODY OF DURALUMINUM AND BRASS! 
7 se er 1 n! Watch plane 
? hips rds l Spot ior be llet 
“ } “ 
Binocular type fo \ 
cusing. Prismatic | y? Full Sanat Rt 
lens system. Coated ‘ A ' coat sive . 
lenses Weikhs only ee is 
11 ozs., 1212” long Body lens erect . 
Field of view ts 85 re « r Focuses f ?< 
feet at 10 vds \ | Tl seitna : 
Spot .22 cal. bullet ee ( 
holes at 200 yds ' c. the slidiis : , 
¥ 4 Threaded metal wee titas: Van ( ; 
dust covers screws on over objective lens. Features S Wt 1 
1114” tripod and adjustable mount. Weighs only 
114 Ibs. including tripod. Complete with leather as 139. sa ht dyad Net 11.95 
carrying case, mount and tripod 
@ PRISMATIC OPTICAL surveying instrument of prot 
SYSTEM. Made entirely of bra The A | 
@ 40X, 60MM FOR secs rpelny oe 
ASTRONOMICAL OR Sonar Ge eas ee er ig p 
TERRESTRIAL VIEWING. ele rt rend sa Pi bees Reb tI . 
preliminary surveying with x 
@ RACK and PINION ‘ine prismatic sys Nec a i . 
FOCUSING. 60 degrees both of zero. Ve i 














ites a ( Wit from 





from 1 to 1 


degrees. Used by farm uilde \ S 

caretakers—maintenance men—etc. Particularly 
useful in laying out drait retaining wa | 
fences—driveway fields et lr ides leather 
case and strap. Imported to save you 5 () 


regular cost. Shpg. Wt. 3 lbs 





“BRONX NY | 542 € Fordham! Rd 

NEWARK.N) | 24Central Ave. 
PLAINFIELD.N J. | 139 West 2nd St 
BOSTON.MASS. | 110 Federal St 


Rad 


Dept. SK-4 


include postage with order 


> 
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ASSEMBLE YOUR OWN 


3” ee S p = C I A L N OT I C E 


COMPLETE, 87-PIECE 


<a We Are Liquidating a Huge, Newly Acquired 
Stock of U.S. Gov't. Telescopes... 
Your Chance to Pick Up an Excellent Bargain 

READ THE DETAILS CAREFULLY — THEN BUY ! 


M-17 8-POWER ELBOW TELESCOPE 


$200 VALUE FOR ONLY $12.50 POSTPAID 


BIG 2” OBJECTIVE—KELLNER EYEPIECE—AMIC! ERECTING PRISM 
4 BUILT-IN FILTERS—RETICLE ILLUMINATION 





» machining 
do it! All nuts and 
‘ buy Kit in ; 
F.L aluminized and over- i 
solve detail right up t we an astronomical telescope. Ideal for use 
” high with cast-iron as: sassy sd telescope for 
, 


and tapped ( 


est bargain offer in an entire 
of this instrument is 5 pounds. 
pil is 0.243 inch. Excellent for 


terrestrial observation 

xr telephoto photography. Ob- 
1oved and a tube added with 
ling equatoria 

and declination axes 

adjustment made 

finished hardwood tripod 


scope tube 


the sky 
i definition 
it will de 


oO infinity hese in 


and have excellent 
The image is spar 
ght yc Ad 

> feet t str 

condition practically new You can b 
s exceptional bargain with abso 
accordance 


t 
ite c§ 


rar 


Stock +70,065-Y $12.50 ppd. 
$29.50 f.0.b. 











exceptional euy'N A M-70 3-POWER TELESCOPE | *cn min 


Edmund Optical 


6” REFLECTING TELESCOPE — q $75 VALUE FOR ONLY $7.50 wi Money oe 
40X, 60X, 120X, 150X, 300X ea 


Cuarantee! 














Made of sturdy steel and 
brass — weight 5 pounds. 
Length 2212”. 12° 19’ field! 











By removing 3 screws, you can separate sc¢ 
2 pieces, one of which makes ar 

finder for an astronomical lesco 

ean be illuminated for night 

ou some idea of the 
ting here as 


reticle 
intrinsic value 3 - 
surplus, the lenses alone would cost 
double the price we are asking for 
nstrument Sear in mind, too, that the eyepiece 
by itself can be used for an astronomical telescope. 


the entire 


Stock +80,055-Y Completely boxed with protective absorbent, 
exactly as received from Army (new or near new) 


$7.50 ppd. 


Stock +80,051-Y Telescope only ‘used—good condition) $4.00 ppd. 


Goto combinat 
A Barlow le THE MOUNTING RINGS FROM OUR STANDARD 7-POWER 
i a Le FINDER CAN BE USED ON THE ABOVE M-70 TELESCOPE 
Stock +85,024-Y $245.00 f.0.b. Stock +50,075-Y Ring mounts per pair $4.95 ppd. 


EDMUND SCIENTIFIC CORP. 
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Achromatic Astronomical SPITZ 


Telescope Objectives 


Real Quality at Bargain Prices M ONSCOPE 
Vake Wonderful Refractors 
‘or three year V checked § erman, and Japanese ° = 
eek beet te aie thn GU eee ee See the Earth’s Satellite 


times we 


escope 
ity or final \ precision-made 32-power reflecting telescope 


‘ samples, only to t 
price. Finally, we found ) e optical engineer who by makers of Spitz Jr. Planetarium. Clearly 
designed some excellent astror | objectives. We place reveals the craters of the moon, shows Saturn, 
orders with him He then |} these checking each 
one for quality Thus, we re able to re object we 


Jupiter, other wonders of the heavens. Based 
ve 
believe to be as good as those l r for two or three time 


on same principles as world’s giant telescopes 
our price Stands 36” high on removable legs. Adjustable 
Our 3” and diameter objectives are air-spaced achromats, ” polished and corrected mirror Fork tvpe 
as air-spacing vive the er desiyner four surfaces with : ; 

altazimuth mount rotates on full 300° circle 


which to correct aberratic : 


cemented achromat. The results are a beautiful, color-free 
d, and no bad zones IX-page instruction book is included. Instru 


ms, instead of only three as in a 
swings to anv location in the skv Fascinating 
imayve, sharp, clea with very flat fic 
Stock No. Diam. F.L. Price Comments ment packed in sturdy carrving case 

30,166-Y 45 $28.00 Not coated 

30,190-¥ 45° 32.00 Coated Stock ++70,068-Y $14.95 ppd. 


3” 
3 

50,106-Y 4 60 60.00 Not coated 
4 


50,107-Y 60” 69.00 Coated on four surfaces 


Metal culls are vailvhle for the ohvectives above. TX — FINDER TELESCOPE — ACHROMATIC =“ MAKE-YOUR- OWN" 414” MIRROR KIT 


" objective . : 
; J . Stock 2+ 50,080-Y Finder alone, less ring The same fine mirror as used in our Palomar, Jr 
or 3° objective 5 k 5 7 mounts $9.95 polished and aluminized, lenses for eyepieces and 
t > 4 - i diagonal. No ete varts 
LOW COST, LONG F.L. ACHROMAT so nial ¥ 7. come per pr, F495 iagonel. Mo metal pert 
, a & = _ : Stock 2+50,074-Y $16.25 ppd 
Stock 230,187-Y 50” F.L., 2” diam., coated ASTRONOMICAL TELESCOPE TUBING 


$12.50 ppd. Stock No. J.D. O.D. Leth. Description Price 


papi “ss 5%” 16” | Spiral-wound err NEW! BUILD A SOLAR 
a8 . 5,008- 7%” 60” 4.0 
Rack & Pinion Eyepiece Mounts ofoi,y onc ge ey bo ENERGY FURNACE! 

m5, 5.012-Y a = Fascinating nev eld. Buil 
" pesmi : co" | Aluminum ys \ } ur nown'S lar ‘Fun ace 
85,014-Y , pode practical uses. It's easy 


All tubing is sh o.b. Barrington, ? 


MOUNTED 
| ERFLE EYEPIECE 


68° FIELD OF VIEW 


Consists of 3 coated achro- 

mats in metal mount 

piral focusing a 
Diam. 54 mm., length 54 mm ane 
War surplus. Govt. cost about % 
: $84.00. This is the type war- Stock = 80,040-Y Fresnel Lens, size 1134” x 
For Reflectors For Refractors surplus bargain that will be 1612"—f.1. 19” $3.50 ppd 
improve performance in a most pig soot eae an. Stock =40,067-Y First Surface Mirror, size 8” 
of your telescope the eyepiece : x 10 $5.50 ppd 
trouble-free ising will hel; Stock +5160-Y, $12.50 ppd. 
al 


lonal performance ook at 


ea ckanninifoetsing, A 5X FINDER TELESCOPE 


com] 


ass jenn Pee pes rg percent sa ‘and panes ERFLE ADAPTER 


equipment; lightweight aluminum body casting; p 

focusing tube and rack of chrome-plated brass ; 

body finished in rinkle paint. No. 50,077- 
Z s focus travel of o 


ovides 114” diameter mount for 

fitting above Erfle eyepiece into 

tundard eyepiece holders. 

the Stock 230,171-Y $3.95 ppd. 
> 1 ” 

have focus travel of over ie 1%” diam. 

I.D. and our 37,” I.D. alumir 


Stock +50,077-Y (less diagonal holder) $9.95 ppd. WAR TELESCOPE “ 
Stock +60,035-Y (diagonal holder only) 1.00 ppd. SURPLUS F ¢ % zane —— for exact a ie ne 
# ” . 3 k yy sliding Objective mount In and out ase fits 
Stock +50,103-Y (for 27" 1.D. tubing) 12.95 ppd. EYEPIECE ‘ aay diailates, <abesecave iiportant sadeeGhe 
Stock =50,108-Y ‘for 37,” 1.D. tubing) 13.95 ppd. ’ #] Has 3 centering screws for aligning with mair 
Mounted Kellner Eyepiece, : telescope. 20-mm. diam. objective. Weighs less 
Type 3. 2 achromats, F.L. 28 : ; . than '» pound 
mm., eye relief 22 mm. A 2x q sn : 
tension added, O.D. $3 3 ‘ Stock +50,121-Y $8.00 ppd. 


HUYGENS EYEPIECES ‘siou i Sii over c | —asaeres 
: Sh eee 5.95 An MISCELLANEOUS ITEMS 


Here are some really terrific values in eyepieces! Stock 25223-Y, $5.95 ppd. 
KELLNER EYEPIECE 2” focal length (11,” O.D 


rhe three eyepieces listed below are manufactured 
pe . j Mount of black anodized aluminum 


the world’s best producers of optical ’ 
components. We have searched the world’s mar- DOUBLE AND TRIPLE YOUR TELESCOPE’S tock 330.189-Y 
kets, including i rmany and France, te dz POWER WITH A BARLOW LENS one bis ee = wane ppd. 
real quality eyepiece The image clarity, . Stock 230,175-Y. Unmounted, ©.D. 1-3/16”. 60 SPECTROMETER PRISM Polished surfaces 18 
workmanship evidenced in the metal parts, ] Coated. Fits in tubing listed below $3.00 ppd. mm. x 30 mm flat to 's wave length. 

prove the skill and experience of Goto Optical —_——___—_ Stock 230,143-Y $8.25 ppd. 


nnn. we. Saarenes serene bare Stock 2+30,140-Y. Mounted Achromatic Barlow 


HUYCENS TYPE— STANDARD 1!,” DIAM. Lens ¢ ppd. 
6 mm. (14”) Focal Length 30-day Money Back Guarantee BE SURE TO CET FREE CATALOG “‘Y”’ 
Stock = 30,063-Y $8.50 ppd. as with all our Merchandise! Fantastic variety — never before have so many 
BRASS TUBING lenses, prisms, optical instruments, and compc 
12.5 mm. (1'2”) Focal Length : 3” | lide fitti Black it nents ie eee sree one source Positively 
dt " 2 pleces, ¢ ong, slide Ing. ackenec »rass. tne greatest assembly of bargains in all merica 
Steck 2 30,064-Y $8.00 ppd. I.D. 1-8/16”". O.D. 1-5/16”". To fit single-element Imported! War Surplus! ehccivects of other hard 
COMBINATION EYEPIECE — 10 mm. and 20 mm. Barlow above. to-get optical items. Write for Free Catalog"Y.’ 
Stock +30,065-Y $9.00 ppd. Stock +40,165-Y $1.25 ppd. 


by one 











ORDER BY STOCK NUMBER ... SEND CHECK OR MONEY ORDER ... SATISFACTION GUARANTEED! 


BARRINGTON ee NEW JERSEY 
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TAR 
ATTACHMENT 


SYMMETRICAL EYEPIECE SETS. | 


FR 


I 
ACT( 


Introducing 


TELESCOPE MIRRORS 


5-INCH REFRACTOR KiT 


SS 


\ 


BRAYTON OPTICAL 
EXCHANGE 


STAR DIAGONAL 


DIAGONAL AND BARLOW LENS 


And Now! 
5-INCH REFRACTOR 
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Universal time is used unless otherwise noted. 


\STROPHOLOGRAPHY 


WW: N this series of articles began 
in January, T stated that objects 
ol the ina 


third fourth groups required 


vuiding, since for them the plate scale is 


large and the exposures are often rather 


It is possible loo Use thre telescope’s 


Pulding 
vale d 


r¢ eular 


finder for particularly if a Ban 


low lens is to mcrease its powe! 


with a 
that 


euide 
thre 


But t telescope 


local leneth nears same as ol 


the lens that is making the picture, is far 
One 


>) -inch 


more satisfactory has been 


idle d 


Lise dl 


now 


to my refractor, and it is 


In conjunction with a novel slow 


motion Control that operates directly on 
thie focus camera rathen 
ol the 


will bye 


body of the prime 


than the driving mechanism 


| he “ 


this concluding article 


on 


telescope attachments 


described) in 


Phe guiding telescope is tubeless. Its 


objective is a d-inch plano-convex lens of 


05” focal length that cost only $4.75 


This glass is mounted in a 5” square ol 


“aluminum plate, which is held) in’ the 


telescope s front dovetail bracket othe 
the small cameras described 


I he 


cle weap ol 


WISC) USE d for 
installments 
light 


hie re 


Im previous picture 


shows the Very thin 


tluminum sheet partially shoved 


Into place over the lens cell 
Scotch holds 


\ plece ol 


tape the lens lock-ringe in 


plac ( 


FOR 


THE AMATEUR I\ 


The lowe: part of the guice telescope 
Barlow 
block 
by rack-and-pinion motion, on an alumi 
attached thre 
This motion is 


toward and away from the optical axis 


has a Goodwin unit) (for 200x 


in a hard rubber which can. slide 


num plate by a strap. to 


camera barrel sliding 
so the evepiece position can be adjusted 
for guiding on a star some distance away 
from the 


I he 
the 


object. being photographed 


entire unit can be rotated around 


camera barrel 

In January, [T pointed out that a good 
sidereal drive is essential if a telescope 
is to be used in all-around celestial pho 


like 


reveal 


tography Uneuided this 
ol 
fections in the guiding system 

left) the 


seem acceptable, but 


pl tures 


one Orion’s sword will imper 


Printed 
to a small scale 


(upper photo 


graph may when 
enlarged to show the details in the faint 
In 
case, the trouble was all in the eccentricits 
of the that the 


from the driving clock to the polar axis 


Images it is Obviously imperfect IN 


worm transmits powel 
This worm is hardened, ground, pol 


key but I 


key, depending upon a tight 


ished, and has a way, use no 
push fit 
Perhaps the key wav causes distortion 


key 
IL here 


a worm without a wavy would have 


to be specially made are two unl 


versal joints between the clock and the 


worm, but one at the clock is sufficient 


This picture of Orion’s sword was made at the prime focus on January 18, 1956, 

an unguided exposure of 54 minutes, representing three turns of the driving 

worm of the 54-inch refractor. A print nearly contact size (upper left) has fairly 
acceptable images, but enlargement to about 35 times reveals their faults. 

















lo provide ao means tor Compensating an 


eccentric worm 


lo test the worm for eccentricity, a 


shellacked) cardboard disk was attached 
to the end of the shaft) that protrudes 
bevond the worm. Since the worm. re 
quires 18 minutes to rotate once, I 


marked I8& divisions on the entire ci 
cumlerence of this disk, making it into a 
kind of clock that 


tion of the worm was engaging the worm 


indicated what por 


gear at any particular position of the 
telescope. 

Next, a bright star’s image was placed 
somewhat out-ol-focus on the reticle 
Assume that. the 
pied 10 divisions of the reticle scale, five 


when the 


expanded image occu 


central line 
Phe diagram indi 


on each side of the 


Image was centered. 
cates What happened during the next 18 
eulding eve 


minutes as observed in- the 


and recorded trom the numbers on 


plece 
the dial attached to the 
ran 
drifted 


side of the 


axis of the worm 
fast. then 
until 9 


central 


slow. 
10 of 
line 


First the 
and the star 


telescope 
image 
It was to one 


later it was as far out of position in the 
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The full circle marks the mean_ posi- 
tion of the star image centered on the 
crosshairs of the reticle; the dashed 
circles show the extremes to which the 
image moved during the observations. 
The sine fluctuation in the star-image 
position matched one revolution” of 
the worm. 





The nonachromatic objective of the 

Pfleumer guide telescope is attached 

to the upper end of the 54-inch re- 
fractor, and has a square dewcap. 


Opposite direction The trouble was 


easily corrected by placing a shim unde) 


the clock housing in the right place to 


F.. the 










discriminating amateur and 
he discerning professional 
Our precision optica manutacturing 
skill has produced = ar astronomica 

1 

telescope kit of enviable quality and 
ease of assembly 
Your name on a post card will bri 
vou our catalog showing our fu line 
f components and accessories. Learr 





about our mirrors, diagonals, evepieces 
mounts You'll like yu 


Ask for Catalog 1 
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Northern Blvd 
New York 
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Modernize Your Telescope 
With a New OPTRON 

Diagonal Support Plate 

\ te les ' et ‘ 











































introduce a sine condition at the uni | ' $42.50 each 
versal joint: this counterbalances — the 
eccentricity of the worm ae 
The large picture on page 280 shows * 
my guiding device, which operates d OPTRON” LABORATORY 
rectly on the camera, but in right ascen 2725 Salem Avenue, Dayton 6, Ohio 
sion only. If correction in declination 1s 
necessary, the shutter is closed and the LOW-EXPANSION 
telescope moved by its slow motion into ELLIPTICAL DIAGONALS 
the correct position The base of the Winor Axis 
guiding device is not shown in the pic Vout 
ture; it Consists of a steel pipe held up ; 00 
right in a heavy base plate Inside the rein) 
steel pipe slides a wooden post, adjust MODIFIED RAMSDEN 
able up and down 15”, to accommodate EYEPIECES 
all positions of the telescope. i”  '* 2" and 4” focal lengths 
lo the top or square section of the UL ae 
wooden post is pivoted a rod, each $ P $ er s 1 
half of which carries a weight that can VERY FINEST WASHED ROUGE for the 
slide along it. This is the balance rod, ae stages of polishing and figuring 
; : n 4 oz. jar (wet SLR 
and the rate of driving is controlled by It ie itil eh mae 
the observer shifting the weights along our free catalog 
this rod lo the ends of the rod are at NY E OPTICAL Co. 
tached wire or varn (the latter is best 2100 Cherry Ave., Long Beach 6, Calif 
SKY-SCOPE 
The full 3!4-inch diameter reflecting type astronomical 
telescope that even the telescope makers talk about 
It has been sold for more than 16 years and now is on display 
it least tw { S. planetaria It will show mountains 
craters the m Saturn's rings, Jupiter's four moons 
the planet's markings, and close louble irs with guara ¢ 
bservatory clearness. Skyscope enjoys worldwide distril 
Every instrument, with its wave aluminized) mirr 
dividually tested before being packed for nent We s € 
that before buying you inquire it ilmost any local astr 
society about the efficiency of Skyscope {merican-n 
We invite vour attention to our free and straightforward descriptive brochure 
which also shows a photograph of the individual parts used 
125-power and 35-power extra eyepieces $5.15 each 
Six-power finder, with brackets $7.50 
Holder for extra eyepieces $1.00 
THE SKYSCOPE CO., INC.  475-s Fifth Avenue, New York 17, N. Y. 
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Complete Telescopes 
6” as illustrated $660 
Supplies 


Ramsden 
Eyepieces 
$6.15 postpaid 


Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 
Mountings 
$100 up 


Prisms 
Write for 


price ist 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 








++++44+ DELUXE PYREX ,444444 
Reflecting Telescope Kits 


Our kits have PYREX mirror 
PYREX tool the same 


tical quality 


blank 
thickness, ample sup 
fast polishing 

h Packed 


Price 
$ 5.50 
$ 9.50 
$17.00 
$29.95 
$52.95 


postal zones 
4t} add 
and 8t!} 


i for free catalog of supplies 


refracting telescopes 


ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
F444 444444444444644444444444 
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essories, and 


ASTRONOMICAL EYEPIECES 


7 
$ 
OF QUALITY— 
V/ Lrverica 
RAMSDEN 
Pound 15" toe enh. | eee 
Keliner eyepi "yh $16; y( Dees 
$15; 34”, $18; $18 
Orthoscopic, uv t eyepiece made r 
rs al ke r ath , $20 each 
LABORATORY OPTICAL CO. 


Plainfield, New Jersey 


POCO O 





{vailable separately! 


LUNAR MAP 
) 


3t 


the 


25 cents each, ; 
>, 20 cents each, postpa 
nt eact plu t tag pecia 
sk quantity rates ¢ anetar 


and museums for counter sales 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Ma 
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Attached to the lower end of the refractor is the prime-focus camera, with the 


ground glass for focusing clipped into place. 


the guide telescope, with a 90° prism. 


To the left is the lower part of 


In the upper right may be seen the two 


universal joints on the shaft from the clock drive to the polar axis. In the fore- 
ground is the balanced-rod slow-motion control that ts adjusted by the observe: 
to obtain the correct following rate. 


for photography) which runs up to the 
camera body over two ball-bearing idlers 
between the 


or pulleys The distance 


idlers can be changed and made large 


enough for long exposures, and the idler 
support arms are pivoted so they may be 
\s the tele 


swings in right ascension, it: moves 


set in any required position. 
scope 
between the idlers; care must be 
that the 


exactly 
taken 
the instrument off in 


taut yarn does not pull 
declination. 
It is advisable to make oneself as com 


fortable as possible for guiding during 


a long exposure. I find that a piano stool 
is perfect: for refractor work if its seat 


can be screwed up and down. Also useful 


that can be read in the 


Phe aim of guiding is to keep the 


Is a watch 


dark 


guide star as nearly centered on the 


Wrist 


ret 
cle of crosshairs as possible, but changing 
the rate of drive or position of the image 


Watch 


to ad 


continuously may not be desirable. 
the way the image drifts and try 
just the driving rate 


until the 


at regular intervals 


most uniform results are ob 

tained. Care should be taken in resetting 

the image not to overshoot the mark and 

produce additional blurring through too 

vealous Correcting. 

HANS PFLEUMER 
596) First Ave 


New Brunswick, N. | 
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VIEW FINDER 
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Now all of the above is quite elementary 
wn except to those who are 
nomy had no actua 
Such 


and well kn 
new to astr and 

experience with a telesc 
in particular, will welcome the 
illustrations of 


have 
pe novices 
description 
and accessorie uch as the 
system, star diagonal, UNI- 


DUETRON, 


erecting 


HEX, astri 


prism 


camera sun-projyect 


ng screen, et which are found in the 


UNITRON Catalog and Observers Guide 
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When the 
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RON staff 
t that 
all 
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De Luxe, 
rawtube 


Only $12.50 
Only $28.50 
Only $44.50 
2-9/16". For 


.D., 


NITRON 
romatic alt 


wit! rosshairs 


VIEW FINDER As used on lI 
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"GIANT" 3-inch TELESCOPE] 


Aluminum Telescope Tubing 
O.D LD Price Per Ft 

re $1.20 

135 

134 2.75 

17%” 2.75 

\ll tubing 1s shippe POSTPAID 


Focusing Eyepiece Mounts 








NEW! 
Never before has like this 


American ingenuity. Big 3” 


anything 
example of 
sharp crystal-clear images 
Light-weight 


give needle 


cusing drawtube aluminum 


inches, closed 17 inches 


length open 
WONDERFUL for astronomy 


ting scope 


4 PERFECT GUIDE TELESCOPE 


JUST OFF THE ASSEMBLY LINE! 


been offered at so low a 
diameter 

Focusing is 
onstruction 
This telescope gives an 


SUPERB to 


Rack be inion Type 
why ist ° . - oe 
lated bra 


tandar 


Juminun 
focusing 


$12.95 
12.95 


another 
12.95 


Here is 
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price 
will 


spiral 


chromatic vated objective 


i delight 


throughout, 


with the micrometer 
black crackle 
upright image it i 


EXCELLENT as 


"§ 9.95 
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Black Anodized 
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Dian se (A 2 


long distances a spot- 
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MOUNTED EYEPIECES 
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1'4” mounts 
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6.00 

6.00 
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EYEPIECE 


“GIANT” 
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MOUNTED ASTRONOMICAL 
TELESCOPE OBJECTIVE 
Air-spaced — ¢/15 


American-made astronomical 


reputation has been estab 
astronomical lenses 


d, hand-corrected, precision 
black anodized aluniinum cel'!. Our 


the most reliable source of high quality 





“Those in the know'’ BUY FROM US BECAUSE: 





BLACK ANODIZED ALUMINUM CELL 
Preision Mounted Ready to Us 

5 Color-corrected 
6 3 ve or 41% 


| { 


” CLEAR APERTURE f/15 
48” or 62” FOCAL LENGTH 
8. Quality Can't Be Beat 
Go. Lowest Price 
10. Fully Guaranteed 
; y better 


ninating: ar 


$60.00 
$69.00 


(uncoated ) 


$28.00 5 
as above $32.00 Same 
We can ALUMINUM TUBING for the 


“BIG ACHROMATIC TELESCOPE OBJECTIVES 


United States available 


uncoated ” @iam,,.62" T1 


with coating as above with coating 


supply above lenses 


We have the largest selection of diameters and focal lengths in the 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected 
Tremendous resoiving power. They can readily be used with eyepieces of only 14” focal 
length, thereby producing high powers. Guaranteed well suited for astronomical tel 
scopes, spotting scopes, and other instruments. Gov't. cost up to S100 
Di t I il Lengt bac Diameter 
i $12.50 k3 mm ( 
12.50 83 mm (314” 
12.50 83 mm (314” 
DY fe 83 mm (3 
12.50 83 mn 
12.50 102 mn 
12.50 108 mn 60.00 


12.50 110 mm (43¢")* } 42 1/16” 60.00 
21.00 = 110 mm (434” 1069 mm (42. 1/16" 67.00 
28.00 6") 134," 75.00 
22.50 85.00 


ALUMINUM Tl 


] acl 
$28.00 
28.00 
28.00 
28.00 
30.00 
60.00 


128 mm ( 
128 mm (51 
: t coated 


BING for the 


68IS Merrick Read 
LYNBROOK. N. ¥. 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


iscension in suurs and dec 
and minutes, 
emersion; standard 
b quantities in 

s limb; the sam 


westward 


minutes, 


| moon's 


degrees ize i 
tatior 


minu 


the sky 
April 6th, and may first be viewed about 
the 15th. On that date, the planet sets 


Mercury) centers evening on 


one hour after the sun, and appears at 
the 
Mercury sets after twilight ends, but has 
+().2. 


magnitude 14. By month's close, 


faded to magnitude Greatest elon 


gation occurs on May 2nd, 20° 56% east of 
the sun. 

Venus attains greatest 
tion on April 12th, 45° 47” from the sun. 


Phe planet sets four hours after the sun, 


eastern clonga 


and is visible as a brilliant white object 
Taurus all 
ol \pril 
Pleiades Lhe 


planet on the 15th is 


Venus is in 
the first 
passes just south of the 


in the western skv. 


month, and in days 
magnitude of the 

1.0, the telescopic disk being 24” in di 
ameter and 50-per-cent illuminated. 

During April and May, Venus may be 
easily seen with the naked eve in the day 
time, but low-power, wide-field binoculars 
will 
may wish to apply the method for finding 
Venus described Franklin 
Miller, Jr.. in Sky and Telescope, Nugust. 
1954, page 353. 

Mars 
with the sun on April 29th, rising several 
\pril, the 
planet moves from Sagittarius into Capri 
at 
+0.5, presenting a disk 8” in di 


aid in locating it. Some observers 


by day by 


arrives at) western quadrature 


hours before dawn. During 


cornus. In midmonth it appears mag 
nitude 
ameter, (See page 257.) 
Jupiter will be favorably 


view during evening hours, a 


placed for 


1.8 m: 


ig 
nitude ino midmonth, about & 
ol Leo. 
(westward) motion ends April 17th, when 
the Jovian disk 


diameter. 


object 


west Regulus in Retrograde 


is 407.3) in equatorial 


Saturn rises three hours after sunset in 
mid-April, and is visible for the rest of 
the night. Saturn 


motion, about 13 


is in slow retrograde 
north of Beta Scorpil, 
and appears at +04 magnitude. On the 
15th, the be 


24°.5 to our line of sight. 


ring system will inclined 


Uranus comes to eastern quadrature 
with the sun on April T8th, and may be 
Retro 
when 
O1™.4, 


western 


ongitude 
computati 
local statio 
300) mules 
LS) 
Lo 
latitude 
signs, 
as the 
predicted time 


ocal statu rt 


seen only during evening hours 
the Sth, 
g! 


Within 
long 

ence 

by 


200 Di 
LoS, lat 
in longitude 
the ditference in 
1 to arithmetic 
subtract 
standard. station 
the 


erade motion ends 
at right 


2) Ob’ 


on 


Uranus is ascension 


. regare 
L950), to (or 


declination in 


from, 
Cancer. 


Neptune is at opposition to the sun on 
April 19th, at a distance of 2,7 


miles from 


million 
the earth. This slow-moving 


ol 
ae 


s about 7° ¢ 
50" 4, i) 


Sth-magnitude planet i 
Virgo, at 13 
(1950) on the date of opposition 


ast 

Spica in 

SUNSPOT NUMBERS 

2, 42, 49; 3, 5 
14, 47; 7, 


6, 
16, 32; 11, 4 


O 
January 1, 48, 54; 
OCCULTATION PREDICTIONS s; 55, 38; 5, 42, 49; 
April 14-15 Tota Tauri 4.7, 5:00.5 +21 8,57, 52; 9, 52, 52; 10, 
3.7. 4. Im & IE: 0.3 83: 32, 59, 35; 33, 78, 78; 14, 69, 80; 
1:42.2 —0.3 —1.0 77; C 1: ; 16, 115, 118; 17, 108, 126; 18, 97, 
97; D 1:42.1 —0.4 —1.2 87: 19, 95, 128; 20, 106, 120; 21, 100, 
1.7 109; F 2:00.44 +0.1 100; 23, 86, 91; 24, 
\pril 18-19 Alpha Cancri -_ —— = ae 3 ~ 
HIZ0L8, 8 Im: A 016.9 —2.1 13; 30, 52, 45; 31, 41, 
B 044.3 —2.1 +01 7% © 0394 + Ameveee: 
0.7 104: D 0:32.6 —2.0 2 93 


07.2 
For stations in. the 
tor stars 


15.7 


IS.8 


8Y, te Obs ek 


28, 43, 45 


ary: 70. Zurich 


C 
0 


given the date, th mericar 


Zurich 1 


ve ire 


Ab 
r, then the 
lative 
by 
Divisior 


Zurich 
1A 


carno ane 


anada, mear 1 
brighter, computed 
1 the Solar 
as tol fron 


magnitude, Le 


United States and ¢ 
magnitude ) or 


erical if 


iuail 


emerts ane 


re given here, 
, date, star name, 


2, 44 


17, 52; 


38; 


15, 97, 


127; 


110; 22 


Americar 
AAVSO 


numbe 


SI. 103: 
29, 


36. Means for Janu 
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Read This Advertisement 


Here is a combination of a Barlow and a particular ocular ic 
It consists of our Barlow and our 16.8-mm lengt} 
lear was not specifically designed to work with this eyepiece, 
degree All images sharp and hard to the very edge of the 

The Barlow gives to slightly three 
is achromatic, and mounted to the U.S. standard size of 1 
The Erfle field of approximately 68 degrees with excellent 
combination equivalent focal length of slightly under 6 mm. Many 
far superior to any shorter focal length ocular of equivalent magnification 

rhe $16.00 postpaid, and the Ertie for $14.75 postpaid 
teed to stated or money retunded 


ORTHOSCOPIC OCULARS—AIll hard coated, standard 14-inch outside diameter. 


28-mm. $15.00 10.5-mm. $16.25 4-mm. $17.25 
16.8-mm. $14.75 7-mm. $17.25 Barlow 3x $16.00 


Telescopics 


1000 North Seward Street 
Los Angeles 38, Calif. 


wh outstanding results 


While the 


astonis!} 


1 gives 

l.rfle eyepiece 
it does so to 
field 


times th 


new (4 toc al 
low it 
ire 


at of the 
250 inches 


magnification up over 


It 


coated, 


ocular has a eye 


gives thie users 
Barlow sells for 
perform <¢ 


Bot 
above 


is 


(Erfle) 
W 


ars obtair 


Finishee 


Send for catalogue. 
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SOUTHERN STARS 


spectively; also, at 7 p.m. and 6 p.m. on 
August 7th and 23rd. For other dates, 
add or subtract } hour per week. 


At these times, the Milky Way is 


sphere wers, from Carina in the south- 


west, through Scorpius and Sagittarius 
nearly overhead, to Cygnus on the north- 


The sky as seen from latitudes 20° to 
10° south, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of July, re- 


splendidly placed for Southern Hemi- 
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eastern horizon. 
parent night i 


A moonless, very 


trans- 
s best for the Milky Way. 
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TARS FOR APRIL 


The sky as seen from latitudes 30 
north, at 9 p.m. and 8 p.m., local 
the 7th and 23rd of April, 


to 
50 


time, on 
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5 Waiphard 


. HYDRA 2 


MER/DO/AN 


respectively; also, at 7 p.m. on May 7th. 
For other dates, add or subtract } how 
per week. 

At chart time, an observer in latitude 


10° north who has an unobstructed hori- 


SKY 


zon can see 11 of the Ist-magnitude stars 
at once, as well as the bright planets 
Venus and Jupiter. Comparison of the 
colors of these 13 objects is an interesting 
naked-eye project. 
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JUPITER PASSING REGULUS 


HREE NEGATIVES were printed as 


one Lo procure the accompanying 
picture showing the apparent motion of 
the 


the 


planet Jupiter as it retrograded past 


star Regulus in January. By match 


inv stars at the Opposite ends of the field 
the negatives were superimposed in regis 
ter: held together with cellophane tape 
thes 


were then enlarged as one negative 


Jupiter's shown between 
1] and 12 p.m. on the nights of January 
20-21, 22-23, left 

satellite close to the 


while IV 
Jupiter 


position Is 
and 26-27, from lower 
Lhe 
III, 


images ol 


to upper right 
first 
the 
exposure 
Pan film, not 
{4.5 Bausch 
lens ina 

On 
Jupiter passed 42 minutes of are 
its disk 


shows neal 
Each 
Roval 


2.2-inch 


Wage Is 


other two 


Was seven seconds, on 


guided, with a 


and Lomb aerial camera 


homemade mounting 


the evening of January 27-28 


north 


of Regulus, and was 43 seconds 





SKY-GAZERS 
cae 
Remi 


guaranteed 


EXCHANGE 


advertising costs 15 cents a word, in 


address; minimum charge, $3.00 per ad 


e must accompany order Insertion is 


only on copy received by the 20th of 


the second month before publication; otherwise 
issue We 
Sky 


responsibility for 


insertion will be made in next cannot 


icknowledge classified ad orders Publishing 


Corporation assumes no State 


ments made in classified ads, nor for the quality 


Ad Dept., Sky 


Observator ( 


idvertised Write 
Harvard 


of merchandise 
ind Lelescope 


8, Massachusetts 


imbridge 


FOR SAT 


\ 


NOW 


IPPORTUNITY K 
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SKY 


In six days during January, Jupiter 
appeared to move between the posi- 
tions shown by the row of three 
images, past the star Regulus, at the 
right. Photograph by John Sanford. 


I he both 


star and planet are overex posed, so they 


of arc in diameter images of 


appear large in comparison to the dis 


tance between them 
JOHN SANFORD 
3 Kirst Ave 


405 
Newbureh, N. ¥ 


APRIL METEORS 
Bright moonlight will greatly handicap 
observations of the 
in 1956. [ts maximum activity 
April 22nd, only three 
With no 
dicted rate 


Lvrid meteor shower 


will be on 


full 
pre 


before 
the 
12 meteors per hour 


days 


moon moon present, 
would b 
shortly before sunris The Lyrids radi 
ate from 18" 12 + 34°, about 7° south 


west of Veg: E. © 


VARIABLE STAR MAXIMA 
\pril 4, RS Librae 
Ophiuchi, 162112, 7.5; 4. 1 Herculis, 
IRO531, R Caeli, 043738, 8.0: 11, 
Uo Ortonis, 054920a 13. Ro Caner, 
OS1112, 6.8; 16, Ly Puppis, 071044, 34 
22, R Serpentis, 154615, 6.8; 23, V Cancri, 
OSI617, 8.0; 25, Vo Monocerotis, 061702, 
7.1: 27, X Monocerotis, 065208, 7.6; 29, 

R Bootis, 14 RU 
57 ntaurt, 


21 45, BO Oo R Cx 
230759, 7.9. 


151822, 7.7; 4, \ 
8.0: 6 


b.b6 


a Fi Bye. 2 


10, Ve Cassioperac 


AAVSO 


ix 


MOON PHASES AND DISTANCE 


\pril 3, 8:06 
April Tl, 2:39 
April 17, 23:28 
\pril 25, 1:40 


May 3, 2:55 


Last quarter 
New 
First 
Full 
Last quarter 
April 


\pogec », 10! 


moon 
quarter 


moon 


Diameter 
2g" 34” 


20" OAM 
a ge 


Distance 
251,100 mi 


Periges 299 300° mi 


\pogee 251,300 29’ 33” 


ml 


PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 

Hebe, 6, 9.5. \pril 7, 14:36.0 46-30; 
17, 14:28.2 +748; 27, 14:19.5 +8-49 
May 7, 14:10.7 +9-31; 17, 14:02.9 +9-50; 
27, 13:56.6 + 9-416. 

Vesta, 4, 6.0. April 7, 
17, 14:33.9 —2-08; 27, 
May 7, 14:15.3 —1-03; 17, 
27, 14:00.9 —1-16. 
path among the stars, see page 145, Janu 


ld:t1.6 
14:24.8 
14:07.0 
For a map of Vesta’s 


2-59; 
o7 
al. 


ary issuc. 

asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day inter 
vals are given its right and declination 
(1950.0) for 0” Universal time In each case the 
motion of the asteroid is retrograde Data are 
supplied by the TAU Minor Planet Center at the 
University of Cincinnati Observatory 


After the 


ascension 


MINIMA OF ALGOL 

April 2, 5:34; 5, 2:24; 7, 25513; Oy 

20:02; 13, 16:51; 16, 13:40; 19, 10:29; 

7:18; 25, 4:07: 28; 0:57; 30; 21:46. May 3, 

18:35; 6, 15:24; 9, 12:13; 52, 9:02. 

These minima predictions Algol are 
the formula in the 1953 / t 


f the Krakow 
they car 


99 


} ] 
yased 


Supplement 
Observatory I Imes given are 


geocentric; directly wit 


bserved times of 1 


JUPITER’S SATELLITES 


of Jupiter's four bright n 
seen in 


The configurations 
ire shown below, as 
inverting telescope, with north 
east at the right. In the part, 
f disappearance f the satellite 
shadow; r is the point of reappearance 

In the lower section, the moons have the 1 

ns shown fi the time giver Phe 

satellite is from the dot toward the 
ng it 


circles 


upper | 


Universal 


lransits 


ver Jupiter's disk 
at the 1 


left, eclipses ar 
sks at the right The chart 
phemeris and Nautica 


mana 


APRIL 


Phases of the Eclipses of the Satellites 


UNIVERSAL TIME (UT) 
rIMES used on the Observer's 
vil or Universal time, unle otherwise 
d. This is 24-hour time, from midnight to mid 

rht; times greater than 12:00 are p.m. Subtract 
g hours to convert to standard times ir 
States: EST, 5: CST, 6; MSE, 7; 

If necessary, add 24 hours to the UT be 
fore subtracting, in which case the result is your 
standard time on the day preceding the Greenwich 
date showr 


Page are Green 


wich ¢ 





NOW—THREE MORE POWERS AVAILABLE! 


Brandon Orthoscopic Ocular 


Above are examples of Brandon orthoscopic eye pieces, 


pictured in full size, with 114” diameter tubes. 


T [ T 7 ‘ ‘ ‘ ’ — 77 ’ ’ ! 
5 OICE OF POWER 
YOU HAVE A CH su ( 4 »! 

In response to your many requests, we have added three new sizes to our series of ortho 
scopic eyepieces. “They have effective focal lengths of 6, 12, and 24 millimeters, fitting perfectly 
into the original series of 4, 8, 16, and 32 millimeters. Thus vou can choose from a series of 7 
eyepieces, equivalent to the following in inches 


4mm. ... « 1/6" 6-mm. .... 1/4” S-min 1/3” 12-mm 


16-mm. . . 2/3 24-mm... . }” $2-mm. 


The range of powers now available, using the finest oculars we can produce, is well dem 
onstrated with a standard 6-inch, £/8 reflector, with a focal length of about 48 inches, for which 


our eyepiece series will give approximately: 
4-mm 300x 6-mm. ... . 200x S-mm. . 150x 12-mm. 100x 


16-mim. ; (0S 24-mm. .... 50x 32-mm ... 38x 


Phe painstaking care you put into your mirror or telescope can be nullified by an inferior 
eyepiece. Prototypes of the three new Brandon orthoscopic oculars have undergone exhaustive 
tests for the past two years, making our entire series what we believe to be the best available, 
regardless of price. Here are the specifications: 


1. Four-element design giving a flat, beautifully corrected field of 50° covering more than 160 
per cent of the area of the conventional Ramsden for the same power This eyepiece is a 
“must” for REE work 
2. Precision optical elements, magnesium fluoride hard coated, increasing the light transmis- 
sion approximately 10 per cent 
3. Simple take-down for cleaning. 
!. Precision metal parts black anodized for anti-reflection and ground to 114” O.D. 
Clean mechanical design permitting comfortable observation and ease of focusing. 
Order thes evepieces in d-mm., 6-mm., 8-mm., 12-mm., 16-mm., 24-mm., and 32-mm. effec- 
tive focal lengths. 
$15.95 each, postpaid 
Your order, accompanied by check or money order, will be filled immediately and sent airmail insured 


Be sure to specify the sizes you desire. Satisfaction guaranteed, or your money will be refunded 


Brandon Instruments GUAYNABe, PUERTO RECO 
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